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m m m 

*mm\z, mm, mzccR3mmithx^mum^7^>mmmzmt^ 0 

ism, twi^h4jm^ 7U)\sif~imm&, 7ht°H4j£j#^ mm&xm 
mmmmn&z. **e*>, mmmM&mmizmmTmmmmv&mmmtD 

(Pharmacol. Rev. 50 (4): 515-596, 1998) » 

^n-r Ftfimm-ztiTte&tf, &mm<Dmmz{m^z>tc#>, ^m®.m\z&mm 
mm, n\HB, %nm&tfj&&mmmmumzmzttimt>nT^z> (Am. 

J. Med. 98 (2): 196-208, 1995) . 

<Dticm\Z\Z, CC^^^i y&mfcW??^ 7°T&§CCR3;«gfcfg§iJ£^fcb 
TVi-S (J. Clin. Invest. 99 (2): 178-184, 1997, J. Exp. Med. 190 (2): 267-280, 1999, J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176, 2000). CCR3tt^ne>$??t^©^gtt«^MKW{C#ftb, 

ccR3^mmz.nt> <D&m&nm<Dffi&fc%m$imzMmt& zLttpz. wnm 
<D'j>u^7 v)v^~-mmfcmmzt£z> t^x^m. 

^rc,7U)i^--\m^RmmMmiz^<R^n^wm^(D^Mmmmm 
4> \z \mmm mm <Dmm&%. t & e> n, ccr3 © u # > f t & § * v > 

(eotaxin), X^-^^v>-2S^MCP-4^Wm^»UT^5 21 <h^D StlTV^ (J. 
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Immunol. 163 (3): 1545-1551, 1999) . littlWU U O^B^M^RUmm 

* fcttCCR3BH4¥S3»3^«lfirA £Jfc^#5BfcJ8Jn § (Arthritis Rheum. 44 (5): 
1022-1032, 2001) „ foT, CCR3Mffi&IKk BJAttlfe&^ftttglJSS U ? ^©fc* 

{i^^^l^X^-gT^^nrig'I'Wab^ (Cell 85(7): 1135-1148, 1996) o Mfc, CCR3 

«^E#^^^TCCR3MM75:#j^S:bT^-g) (Nature 385 (6617): 645-649, 1997) . 

CCR3ftffi%&*G1rZ<K&®£VT. ^>^>MS*(WO98/04554), 
-jy, lf^U^>X^t!D'J> ? >^3f#(EP-903349N WO00/29377, WO00/31032^ 
WO00/31033, WO00/35449, WO00/3545K WO00/35452, WO00/35453, WO00/35454, 
WO00/35876, WO00/35877)^S L $nXV^ o LfrL&#S>, ZLtlbOfc&WZ, 

^ScfcD^^F^TS^WO01/10439^RD^O01/14333^^^ii^$nTV^ o 

R 4 O 7 (CH 2 )^ R 1 

R 6 -G-(CH 2 ) q ^(CH 2 ) p ^N-(CH 2 )^ cH ^N-(CH 2)) -< R2 

(5£ft\ j&tfkteO^ m«2-4, n> p#tfqttO-l, R ] «^x-jl/^, R 2 Mr 4 «H^ 
Gte-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -Xte-S02-NR 7 -^^ R 7 «R 5 t V^o b J; fcfc-p 
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R 1 -(Q)-(CR 2 R 3 )-T-( N 

V-x 4 



n-z-r' 



R 6 tt/\0^>^tI$ntUTt)i^7U"Jl/^ ZteCH^f, X 1 , X 2 , 
X 3 JSLtfX 4 \ZCH 2 X\%CHR n m (R n UC 2 .i7)l*U>m) Tte-CO-NR 10 -X« 
-NR n -CO-NR 10 -^ nttO-6 CgL<&, (CR 2 R 3 ) n £ LTQ^^l/Tg^nW 

Tfe^t/ic 3 -7v^ny;i/^;i/^), mtto-i, Qtecx nr 9 , ccx conr 9 , nr 9 co 

X«CH=CHR 7 £, R}\tC 3 .r>^ U7)V*)HCi*T)V*)V), 7 U -^(Ci-eT^^^), 
AxniM 2 V MCi*7 )1>*JI>), 7V-)\>so 2 {C^7)V*)Vy atd^^UJI/ 
so 2 (c^7;mr;i/)> 7 u -;kc 1 . 6 7;v^;V)so 2 , "\^pim # u )V{c^7 )]/^mso 2 . 

-NR 7 R\ -CONR 23 R 24 , -S0 2 NR 18 R J9 , -SO 2 R 20 X«-COR 25 #T?g^$ tlWT fe J: ^ 
3~14M©»^, R 7 -. R 8 , R 18 -. R 19 , R*&XfiR 24 \tC 3 . 7 >'>7V7)\>*)W C^ZU 

7JV*MCi47)V*JV)Xn7x~MCi-67)l*Mm%, R 20 m 3 -6^? d7Mjk 
no 2 , cn, q^jwk qvnp 7;Wk 7x;;v(c,. 6 7;vW), q. 6 7;io 

+ Ci. 6 AD7JV3^i/, so 2 -Ci.67;w=¥;v, CONH 2 ^ C0 2 HWCi. 6 7J}/ri=}rV 
GB-1345872-^fgfcte, K^Se, ifoE&T, Rtf/Xtt, trCt7^^> 



(1) R a =H, R b =H (i^T, r^^ib^tlAJ (2) R a =H, R b =2,6-Cl 2 ; (3) R a =H, 



R 3 CONH- 




R 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R h =HRXS(6) R a =4-Cl, 
R b =Ho 

mt>, WO98/37064^^{C«, F~A 0 S- >D4gW{^©^ffl \Z&3< mtWti 



EP4l658l^fg{-^m^©in^SM^ffi^#T^>TfB^^^^^nTV^ 0 



(5£*rH3u tji^-jk y;i/^-;v, x^;l/^-Jk 7?Jl/3r— ;k 7U-J1/T 

WO98/50534^fgfc^ ^T7'~»Ki®yXr^ >^DxT— t?!E#fc«^ 



(it*. R 5 ttAr-C 0 . 6 7;l/+;i^^ YttArX^N^R^^n^n^f . I¥lfflte^M 
Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984 K ~n 5. >S^#'M^^J1 fclg 




r ^ n ^C n -< ch 2 >-0 
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OMe 



I 

H 2 N^N' 



x ^ t fe «k v^ffi $ ntz is z n t; wvx \*w.m $ nx v > t & £ i ^> # p 

x: -r 00 -. c 2 . 6 7;p^^p>. C 2 . 6 T;P^nl/>, -CK -S-, -sck -so 2 -, 

-NR 4 -, -CO-, -COj-, -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R 00 -CK -R 00 -S-, -R 00 -SCK -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R 00 -CCK -R 00 -O-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CCK -R 00 -NR 4 -CO 2 -> 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -> -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO r R 00 ^ -NR 4 -R 00 -, -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -. -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 




(n) 
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R 00 : WmnT^T%£^C^7)V*U> ; 



tfEX ; 

R 3 : AD^>, -R°, C 2 - 6 7;i/d-";l/s C 2 - 6 7;l^-;k -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR^O-CS^tlT^Tfe «fc^7 
•J-^), -NR 4 -C0-NR 5 -R°, -NR 4 SO r R°, -NR 4 SO r (g^£nWTfc £^7 
U— Jl/), -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -S0 2 NR 4 -R°Xtt-S0 2 NR 4 -(*^^ 
nX^Tb&^7V~)V) ; 
R° : mm^tiX^Xh^c h6 7)V^rJV ; 

k : 0, 1303:2 ; 

Y : -CONR 4 -, -NR 4 C0-, -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 .(~7 h^ZL U >-CONR 4 -, 
-C 2 - 6 7;U^^l/>-NR 4 CO-, -C 2 . 6 7;i/^^l/>-CONR 4 -, A<7J^-l/> 
-NR 4 C0-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R 00 -CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 C0NR 5 -, -C0 2 -> -0-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 C ] . 4 7;V^Jl')-NR 4 -, 
-C(=N-S0 2 C M 7 ^ Jl/)-NR 4 -, -C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 - X \Z 
-C(=N-CN)-NR 4 - ; 

R 2I S«R a :ra-XttI^tH&oT 4 -H, -R°, AD^>, -OH, -O-C^JJl* 

;k -cn, -conh 2 , -co 2 hx«-co 2 -Cj. 6 7;v^;p ; m^%R 2] %.z$R 22 tf-fct 

TT4'll^$nTliTfeJ;ViC^67;^+l/>^bTR 21 RlJCR 22 ^^t-§Mt^ 
n : 0, ixm ; 

D: g!lR^l~5«t-5, m^Xtt-^7U-;i/; 
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R 1 : -r", -Z l -R°X\t-Z 2 -R 12 r^nm ; 

R 11 : AP^rX -CN, -R°, II^nt^Tfe £^7U -jk B&SftW 

Z 1 : -0-, -S-, -SO-, -SO2-, -NR 4 -% -CO-, -C0 2 -, -CONR 4 -, -NR 4 CCK 
-NR 4 -CO-NR 5 -, -NR 4 SO r , -S0 2 NR 4 -, -NR 4 -C0 2 - -R 00 -CK -R 00 -S-, -R 00 -SCK 
-R 00 -SO 2 -, -R 00 -NR 4 -, -R 00 -CCK -R°°-CONR 4 -, -R 00 -NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -> -R^-SOzNR^Xtt-R^-O-CO-NR 4 - ; 

Z 2 : -R 00 -, C 2 . 6 T;l/ir- U X C 2 . 6 7;i/^- 1/ X -OR 00 -, -S-R 00 -, -SO-R 00 -, 
-SO r R 00 -, -NR 4 -R 00 -. -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -, -NR^CCVR^-XteZ 1 \Z iESc©S ; 

R 12 : H, a^tlWTfe^WJ-Jk il^llT^Tfei^ATDlX 

Y^-CONR 4 -X^NR 4 CONR 5 -T&D, J&vq, ©X^l^ -R 00 -, -CK -R 00 -SO 2 - 
Xte-SO 2 -R 00 -, (ii)X^-S0 2 -> -NR 4 -% -NR 4 C(X -NR 4 S0 2 -, -NR 4 -R 00 -X te-R 00 -S-> 
fr-O, A^iii©y^D7M;k (iii) X^-R 00 -NR 4 -, -R 00 -NR 4 -CO-X« 

-r 00 -nr 4 so 2 -, fro, A^fi^©v^n7;i/^;i/X«iEfi^©7x-;K (iv) 
x^-co-> fro, a^(/\d^>, no 2 , cn, c w 7;^;k Any>TH}H£ 

S^$nfec 1 _ 6 7^^;V), so 2 -c,_ 6 7;i^;k conh 2 , co 2 H^tXco 2 -Ci. 6 7;v 

^;W6»aW$nsSO*T?«lj|SnTViTt)«k^7xr:;K X«, (v)Xfr 
-S0 2 -, -CO-X«-R 00 -CO-, R 2I ^R 22 fr£fctH, fro, B^lgfT^§t 

Ml:, (I) T^^ti^^tiX^^^^^lc^W^n^^* 




(I) 



7 



WO 02/18335 



PCT/JPOl/07321 



7;v^;p ; 

X:|££> -R 00 -, C 2 . 6 7;l/^r~^>, C 2 . 6 7;i/^^^>, -CK -S-, -SO-, -S0 2 -> 
-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -> 
-R 00 -CO-, -R 00 -O-CO-, -R 00 -CO r , -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X «-O-CO-NR 4 -R 00 - ; 

R 00 : m^nx^x%^d^7)v^u> ; 
w-tt^ x^n 6 tf^tzMT tth iz^mmmn at nm ; 



« ; 

R 3 : AD$*>, -R°, C 2 . 6 7;i^~;k C 2 . 6 7;i^-;k -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R\ -CON(R 4 ) 2 > -NR 4 CO-R°> -NR 4 CO-(fi^£ tlT i^Tfe cfcV>7 
U-;V), -NR 4 -CO-NR 5 -R°> -NR 4 S0 2 -R°, -NR 4 S0 2 -(S^ $ tlT T cfc V ^ 7 
U-Jl/), -O-R 0 , -S-R°> -SO-R°> -SO 2 -R 0 > -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(g^^ 

R° : S^$nTViTfe«tViC M 7;^^ ; 
k : 0s ; 
W : CHXttN ; 

Y : -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 . 6 7 
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JV^t- l/>-CONR 4 -, -C 2 - 6 7Jl^— t/>-NR 4 CCK -C 2 - 6 7;i/+ " V >-CONR 4 -, 

-c 2 .67;^-- i/>-nr 4 cck -o-r 00 -conr 4 -, -o-r 00 -nr 4 cck -s-r 00 -conr 4 -, 
-s-r 00 -nr 4 co- , -so-r 00 -conr 4 - > -so-r 00 -nr 4 co- , -nr 4 -r 00 -conr 4 - , 
-nr 4 -r 00 -nr 4 cck -s0 2 nr 4 -, -r 00 -so 2 nr 4 -, -nr 4 conr 5 -, -c0 2 -, -o-co-nr 4 -, 
-o-r 00 -, -r 00 -o-, -c(=n-co 2 c 1 - 4 7;v^f;L')-nr 4 -, -c(=n-so 2 c 1 . 4 t;1/^;1')-nr 4 -, 

-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xte-C(=N-CN)-NR 4 - ; 
R 2] RUR 22 : m-Xtem^ZgUvT, -H, -R\ Any>, -OH, -0-C^7)V^ 
M -CN, -CONH 2 , -C0 2 HX«-C0 2r C 1 . 6 T;l'^;i/ ; J&WZR 21 RZ$R 22 tf-fct 
?5:oWVl«bT ! bi<, He V* teR 21 WR 22 ^-# £ o T a.x D HC 

ft tf 0r 3 nt v^t fe «fc vid. 6 7;i/^ i/ > t h TR n Rz$R 22 tf^ir%m t x 

n : 0, 1303:2 ; 

Y^-CONR 4 -X«-NR 4 CONR 5 -TfeO, (i)X#^£\ -R 00 -, -CK -R 00 -SO 2 - 

Xte-SO 2 -R 00 -, (ii) X^-S0 2 -, -NR 4 -, -NR 4 C(K -NR 4 SO r , -NR 4 -R 00 -3O3:-R 00 -S-, 
ft-?, A^illOy^n7i^iK (iii) X^-R 00 -NR 4 -, -R 00 -NR 4 -CO-X« 
-R 00 -NR 4 SO 2 -> fr-O, A^liI©y^a7M;VXI3itI©7xZJK (iv) 

xfAco-, fr-o, A^(Any>, no 2 , cn, c 1 . 6 7;i/^;v, Any>TS*l$ 

nfcC,. 6 7J]^Jk C M 7;^V>-7i-Jk 0-C,_ 5 7;l/^;k 0-(/\D^r>T 

«li$tifcc,. 6 7;i/^Ji/)> so 2 -Ci. 6 7;i/^;i/, conh 2 , co 2 hWco 2 -c,- 6 7;1/ 

-S0 2 -, -CO-X«-R 00 -CO-> R 21 RZ$R 22 tf£%\Zm do, B^lITlfSSt 
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*5\>k x^;k 7°ntMk -rv7°nt!;k 7>;k -f77^;k t-7*^;k ^> 
^Jk -tv^>^jk ^^>^;v, ^v;i/^we>n&o ^b 

|(l~4©7^V>TSD,I^l<}^5 1 V>^XfV>TSI) 0 rc 2 . 6 
<D7)ltr- UyVfoV, ^(C&£b<te-CH=CH-T&§ 0 rc 2 _ 6 7;k^Xk>J It, 

mnwxuftm£(D^-fn-vb<k< ^mv< 2 ~ 4 ©7;k^x k>T& 

V, jEfc0F£L<«-C=C-T&5. TAn^>j tt, F, C K B 

r7U-;k tot, £?£b<«M^«~i 4©m^~H^7U-;^ab«9, je 

Utit 3 ~ 8 £ D7iWtS t> , JE 8F SKBy^n^nHJK^D 7*^ 
;k v^n^>:P;k S^O'Mrj/jra&S. ^l$nrcy7n7J^;H 
b < «m« 6~io <o-m~-EM^mi\:7mmx% D , lidfS b < « / ^ 

K: ill 7b rv7 n7;kWk>7 U -;K7)l«bfcSj ^fro iy^am;Vt7 

^7jc*{b$n^as^i-^o £?£b<«, tru^Jk b^v?-;b bjsy- 
;k b°U^x;k -r Hau;k Hn'JyJk ^xxjk 7 U ;k 5"- 

7v*u;k t°7V*u;k -fv^7VU7k **i^/u;k >f7 u;k 
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u;k -fv4vu;k fh7tHn^;ijjk ^h^tFo-r y^y u;k twj 

S^k tM^-jk 7izA°-;k i^ifAPJk fh7tFu77ZJk ^e;v* 
U -;k > H U ;k V-f > H U Jk > H U ~;k ?=■ b 7 1 F n^> vV 5 9 

LTH 3-7fHy/7D[3.2.2]7t>-3-'f Jk 8-7 if t'y^ P [3.2.1]:*- £ * >-8--f 

astct?), 1,1- 1,2- i,3- 1,4-, i,3-xmA--M )vm®wwk&m*&mz. : mi 

X^^. flIAfcf, t7 m&l fcfcJU 1,2-, l,3-XHl,4-7i-^> 

t(t m^ts s^a^if>-u-SH > ;k tfnij^>-i,2-^<;k tfU^>-2,3- 

a|:-ADyx -v^7D7;Wk AjrnS, -7U~;k -OH, -0-C,. 6 7;^ 

;k -o-7U-;k -o-y^D7JV^Jk -o-atdi, -nh-7U-;k -nh-v# 

□ 7 J Wk -NH-^7 Pgt> -NH 2 > -NH-C,. 6 7; Wk -N(C,. 6 7;i-^;P) 2 , -CONH 2 , 

-conh-Ci. 6 7;1/^;v, -NHco-CwTVi^Jk -con(Ci. 6 7;i^;1/) 2 , -co 2 -c,. 6 7 
;]^;k -co 2 h, -so 3 h> -S0 2 NH 2 , -NQ^tf-CN. 

y7n7JWj bTEU »£b< «-C,. 6 7;Wk -AP^r> 

11 



WO 02/18335 



PCT/JPOl/07321 



^mm^ntzc^7jv^)v (cf 3 #), -omwmnfrc^Tjv^jv, -coohts 
7;^;i'&tXMEa^fc^sn*S«t»3S^ti'53&Ta&s. Mfc. rg&£ 

OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -C,. 3 7;Wk An£* >Tg|&£ft WCfe 

J; ^c,. 3 7 ;i^;k o-(A a y >TSM£ tit iat&£ ^c^jwi^&t^soha 

NlITOHXteC^7J!/ ; ¥Jl'£^T£o $j;U3\ -CH 2 CH 2 -, -0-CH 2 CH 2 -, -CH 2 -0-CH 2 -, 
-0-CH 2 CH 2 -0-, -CH 2 -S-CH 2 -> -CH 2 -S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -^^tf 6 tl, 0f 
* b < ^-CH 2 CH 2 -^rK-CH 2 -0-CH 2 -T^^ 0 

*mw4t&m (i) x« (n) \z&^x. mmmR 1 x\ZR 3 f)mikmftm-z>m& 

*mW4kGm (I) Xtt (n) fcfct^T, «F*bVift;^«lttlXTo^*T»S : 
$tlTV^T : focj;V^>^D7^4 i ;kT^^^tlo W.lZ.fff£V<}%, fi^nt^ 
IB, 7U-;k AfDM^/^n7Wi:i5tt§^Sl^iIS^ ad^t 

X OH, CN> N0 2 , NH 2 > CONH 2 ,- C0 2 -C,. 3 7J1/^;K A U>f >T?gSI3ftW 
TfeJ; ^Ci. 3 7;Wk 0-(A □ y >Tii$ nt V^T fe J; ^c,. 3 7^^;i/)SO> 
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-3flo;\ny>, oh, cn, nc^ nh 2 , conh 2 , coz-Ci.sT^Jk ;\ny> 

tlWT J; V^d-sT^^JK 0-(A P >Tg&3 tlT V^T «fc V*C W 

7;i/^;i/)Rr;so 2 -(A n y>tii$nT^t & «t t^c^y^ w zmtuzti 

(ii) Xfr\ -R 00 -, -0-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R 00 -O-, 
-R 00 -S-, -R 00 -SO 2 -, -R 00 -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
X^NR 4 -R 00 -T&£^im R 00 «hLTteC,. 3 7;MPl/X mz.CR 2 tim 
£LK R 4 StXR 5 tLT«, CH 3 XHH^$f^LVi 0 

(iii) B^ , ^^n^j^ft JEfcff*U<tt, V^7xZM^fe|, 

(iv) Yd*, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 . 6 
7Jl/^--l/>-CONR 4 -, -C 2 . 6 7;P^-l/>-NR 4 CO-, -C 2 . 6 7;]/^~l/>-CONR 4 -, 
-C 2 . 6 7;i/+^l/>-NR 4 CO-, -o-r 00 -conr 4 -, -o-r 00 -nr 4 co-, -s-r 00 -conr 4 -, 

-S-R 00 -NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -Xtt-NR 4 CONR 5 -*T?&Sib^#Jo «fc 0 
£?£L<«, -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -CO-, -S0 2 NR 4 -X «-NR 4 CONR 5 - 
H££F£L<«, -CONR 4 -, -NR 4 CO-Xtt-NR 4 CONR 5 -, ftfcff* 
L < «, -CONR 4 -X te-NR 4 CO-T & § fl^ft. 

ifcV^, Y*«, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-Xte-C(=N-CN)-NR 4 -T& 
§ft^#jo MtC£F£b<te, -O-R 00 -, -R°°-0-Xtt-C(=N-CN)-NR 4 -T&£{b£tlo 
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R R s / N 

(v) jV ^sT J^f * jQf X]t ^ T»-5^». 

(vi) D^ (AD^rX CN, AP^XteOHTB^ftWTfe J; V>Ci. 6 7,Mr;k 
Tt^T&cfc ^7 nSR tf-z J -(A a >X&OHTB^3 tit ViT ctUT'J- 

nEfc, z'tLtn o, s, c M 7;w^i^>, o-c M 7;^u>xrte w 7;^p 
#§B9Hfc;£* (I) Xtt (n) ©5^ ft fej? S t LTH^TcflJ^ 

(S)-N2-(2-^ D n ^ x n;V)-Nl-{exo-8-[(6-7;V^-D T 7 ^ 1/ >-2-^ x;i/]-8-7 
if tf is 9 P [3.2.1] t^>-3-^Ht'D'Jy> -1,2- 5> * ;P # 3f It 5 H\ 
(S)-Nl-{exo-8-[(6-7;i/^-nx7^1/>-2--r;i/)^x;V]-8-7if H~>7D[3.2.1]^7^ 
>-3-<;U}-N2-(2-- h P7xZJl/)k , DU v y~\,2--JtS )V^^r 5 h\ (S)-N2-(2,6- 
y^Dn7i — ;i/)-Nl- { exo-8-[(6- 7 Jl^ Dt7^1/>-MJV)/ ^JV]-S- 7 if b* v 
& U[12.\pT>7 $> >-3-^)V) tf DU v>-l,2-^;i/^+1f 5 F\ (S)-Nl-{exo-8-[(6- 
7MDf7^1/ >-2-< ^ X Jl/]-8-7 If tf S/ £ P [3.2. 1] ^ 7 7 >-3-^ ;l/ } -N2-(2- 

hU7MD^f^7x-JV)h°D'Jy>-i > 2-y*MW5 h\ (S)-N2-(2-7nn 
-4-b Fn^y7i - )V)-N1- { exo-8-[(6-7 nf7^l/ >-2--f Jl^ xJl-]-8-7if 
b*->7 P [3.2.1]^- 7 7 >-3--f JI/} t°P U vT-l^-V^jV/j^+l-^ (S)-N2-(2-7 P 
P-5- b Fn^>7x n;V)-Nl-{exo-8-[(6-7^^ Df7^k >-2--T J-M-%-7 

if b->7 P[3.2.i]^7 7 >. 3 .>r;i/] tf p u v>-i,2-vA;i/^^if ^ F\ (s)-N2-(2-7 

PP-5-b FP=^>7 x~J1/)-N1- { l-[(6- 7MUt7^1/ >-2-< )V) * x;i/] b ^ U 

v>-4-^ tf p <j v > -1,2- + if 5 F\ (s)-N2-(2- -> 7 y 7 x - 

;U)-Nl-{exo-8-[(6-7;V^PT7^1/>-2-^;i/)^^]-8-7ifb5>7P[3.2J]^7^ 
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>-3-f;WfcfnU y>-l,2-y*;^^itS h\ N- { exo-8-[(6- 7 ; 1/ ^ □ ^- 7 ^ k >-2- 
<;H^^]-8-71fHv^D [3.2.1]^"^ ^>-3--r^]-2-(b°^U v>-l-7J;Vfc;i/) 
^>X75 h\ 2-[(2-7PP7x-;]/)7J]/7 7 — ;V]-N-{exo-8-[(6-7;i/^n±7^V 
>-2--f ;V) ^ ^;i/]-8- 7 if H 7 D [3.2. 1] ^ 7 7 >-3--f ;i/ ] ^ > X 7 5 F , (S)-2-[(2- 
y7 7 7x;^y)^ ^;i/]-N- {exo-8-[(6- 7;^P±77]/ >-2--f ;V) ^ ^JVyS-Y 
+fHv7D[3.2.1]^7^>-3-<;i/}h°nU> ? >-l-^;i/^^^5 F\ (S)-l-(N-v77 
-N'- {exo-8-[(6-7 )]/Jr U~f7$V 7-2--T ;V) ^ 5^]-8-7 if Hyi'D [3.2.1] Jr 7 7 > 
-3--r;i/)^;i/A^5 F^J^-yy; 7x-JV)h°n 'J y>-2-*J^^$ F\ 
N- { exo-8-[(6- 7;V^P-r77l/ 7-2--Y Jl/) ^ ^;i/]-8-7 if tT V 7 n [3 .2. 1] ^ 7 7 >-3- 
-Y;i/}-2-h FP + ~>-6-(h°^U v>-l-#;Vfc;iO^>X75 F\ 2-(7ifA°>-l-^;i/ 
3p - ;V)-N- { exo-8-[(6- 7Mnt7^k >-2--f ^) ^ 3^V]-8- 7 if H is 7 P [3 .2. 1] 
7 7>-3-f ;1/}^>X7 5 F\ N-{exo-8-[(6-7;V^P±771/>-2-'l';y)^5 : -;i/]-8- 
7iflfv7n[3.2.l]^7 7>-3-^;P}-3-(t 0 ^U^>-i-^^#^;i/)h 0 U^>-4-^^ 
^^rif 5 HSL^2-(3-7if tf v7 P [3.2.2] 7±>-3-Ai;k^^;i/)-N-{exo-8-[(6-7;U^- 
P ^ 7 7 1/ >-2--f ;P) p< 3^]-8- 7 if t: v 7 P [3.2. 1] ;f 7 7 >-3--f ^ } ^ > X 7 ^ F . 
*&m<t&® (i) (n) (RTx ¥i: r^Hmi^j antelEfSdia* 

u a § ■ *%bj« c: n e^sttfroS'&tt^Kis n& %> ©^s#-r^ 0 
£fc, *56K^«i (I) Rtf (n) fcfck ^#^fc:*^T*^^-&*Xtt-€- 

H^yT'WtSlibm Prog. Med., 5, 2157-2161 (1985)^P 

*56Mft^«l (I) (n) tt, ^#Sn^««^S©SIM^J;oT« 

m, sit, 7°pti^>m, vzL^st, ^p>@t, p/\7m. y^jvm, v< 
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e,n?>. sic, ^bj^, (i) (n) mxs\z*:<Dm.<D&m<D7k 

*&m<k&to (i) (n) ii>l:^®Stl ^-©S##te&swMifcSGD 

^r^l/S^S^WSJlt*^^, ^tl&©§lS^lT, 09*.tfyi)-> (Greene) 
JklSVyy (Wuts) IK Tprotective Groups in Organic Synthesis (1 2l)j tfBicCD 

#©— gBCDffr&fcte, WfB> WO98/37064, EP-416581, GB-1345872, WO98/50534 
WMlRlfExxx. J. Med. Chem. - Chim. Then, 19: 105, 1984fc:$l*£ 0 , 

RT, *fP^©§rMb£ti (n) 
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a;i,*-;Wb) (Hb) 
ib^ti (ma) *tt>&m (rv) tafc^iirsiitfciit) (na) * 

fc, f^i (V) tSjS$^2:a:{C:«fcO(IIb)&#S^T2&?)c L ] (» 

y^v, c,. 6 t;!/^;p-co-o, d. 6 7;i^;i-o-co-(x 7^fs#^\ iSvmnmt 
r^Fik&m (na) tt, y^yfc&m (ma) ^L^^HSTS^^ti (rv) 

+ij->f©x-fm N,N-y^»M75 FiDM^m^mmm^, i$m 

^77°ntfJVX3\H/7^X N-^fJWJX bfD^X 4-(N,N-^ 

pwv7^y)t:u>?>^) ®n&T\z&fe-z^z>m^ ^^nm\mn 

H-n-^iJ (l^-vv^n^^vJl/^^^v-T^ F(DCC), i-x^-3-[3-Cy7^7 5 
y)7°n t 0 ;!/]^;!/^^^ 5 H(wsc), ^;i/^x;i/v-r 5^v-;1/(cdd, BopMll 

(Aldrich, *H), v7xXjl/U>^7^F(DPPA)^) fc<fcS^«t<fct), 

ioTti (Mx.«\ N-bFn^yX7y>^5h' (honsu), i-fcF 



17 



WO 02/18335 



PCT/JPOl/07321 



o^>^>v*Hj77-;i/ (hobo m) ©#&t, vtmMmr&zM&tms 
mM<D&ftr75.>4k&m (ma) tm^^^z.t\z^Trs.^it^m (na) 

%n%ZtffT%%o *&m<k&%l (Ha) \Z&^T, B^ilAfPlT 

SDSiAxn £ (ommj-T ftZ^MTZfrL TconhT & 3 y t %> 

XM>75 Fft^ll (nb) te, SSft^i (V) £JBK fufE7v;Wfc<h&« 

X^-CONH-, -NHCCK -NHSO2-S -S0 2 NH-> -R Q0 -CONR 4 -, -R 00 -NR 4 CCK 
-R 00 -NR 4 SO 2 ^ -R 00 -SO 2 NR 4 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 - 

R 21 R 22 A-X B-NH 2 R « r22 

HOOC -$l N r0 (7^L) ' A-X-B-NHCO^ N ^) 
(IHb) (He) 

#fii£KJ:;*7;v#>B&fc£-* (mb) tm>ik&m (vi) 5 ctfc«fc 

Y)*§m\k&® (n c ) ^t#§^ffiT$)§o ^rai^te{c43tt§7^;HbS^<t 
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R 21 R 22 



W 

A-X-B-S0 2 -N=C=0 — A-X-B. Q .N_N+^ A, 

(YD) (7>)l*-)iyV>7it) tffa J 

(Hd) 



A-X-B-COL R 



M A-X B-N=C=0 (ma) > A-X-B-N y N-n 



(K) o 




A-X-B-CONH, 

(vm) 



(Hf) 

*«j*tt75>fls^* (ma) x«t;V3-;wi:^ (mc) t-iv^ri—hit 
(vn) x»a(K)SSjtSS-&s^tfc«fc»52|5:5g^k^«ij (na) ~ (m) 

7M-J^V7 (Hd) ^J5t5^W^KV'>7t-Hli^ (vn) 
t75>f» (ma) *«^$ii-sc:a:tc«ti9#enSo SJSte, AD^>« 

£«J (ma) !^tLT-fVy7t-M^ (vn) ^atXIWItiffl^^^i:^ 

*7V7fc&m (He) R^;Wt^- Mfr£#J (Hf) teu 7 5>tefrf) (ma) X 
\Z7)Vn-)V<k&m (mc) £ft£t-£^7'>7^-Mb£tt(K)^ fftfBTJi/fc 

-(b^(ix)tt, ^1*3^7^ HcDCuitiusfett, HR75 hMb^tKvm) 

T&^fb^(IV)^7^b^hU^A^©7vfb«i©S^ xu*;v^>@It 
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%tz, vvjtt&m (ne) \i, mmoitijvtfymik&m (mb) ^vmmtmm 

Izhxn^n^-iVzyTi—h^, 7$>ik&® (Vl) tEHfoZHZ Z. £ 

Hf-, ^>V7it^m (He) ft, 75>^!| (ma) £ (VI) i^, Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fBfc©7j&K: £ t) , y*X^'>, 

h'J*^>, cdl ^nn«4-^hn7x^JK ^nn«7i-»^ 

3^75 >, i>^V7°U\i)VX.^)V7^y, □ [5.4.0] >x^-7- 

x>^) XteMJS (MmzK*±hU^A^) #£T, TSXfr&ft (ma) X 

(vi) 0-^§^7^>WtlIU, ^T?fc5-^©75>^-&* 
b<tt, o.5~ 2 S») *S*S"ti:S;itt«tD9BfiT^a. fifi^EJ&RSIHIKijI 

0~50 t CX«^M~iP^M^TTn~24B#^ggtffetl^ o ^DP«4--hD 

KHB^l^7^«Ofi3Sffitra«K:LT, 75>M (ma) ©ftfr t> 
\Z7)V3-Mk&m (mc) £J3^T, 8*©;&;wr7-h#£S5fiT£5. 

(Ha) (ng ) 

(5^L^re«^-r 0 OTiwitio) 

#s&«£i88i£T#£tts*b£*& (n a ) <D7)v*MtKfo\z<k vifmm^m 
(n g ) ssijif s^ffiTss. z.z\x\ mmm?thxu, w^a;\nyx ^ 

SJ^tt, DMF, ^^^;i/^;P^^rvF(DMSO), 
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#*fltf-HJ£A, *Kft*U^A, t-7>^^U^A, U^A^-rvyntf 
;i/75 K^oiftS^&T, W-»TI:lf^ i&ffi«2«12U:S£LT/llv>T 

R 21 R 22 (XHa) R 21 R 22 

—ft — —ft® 

(xi) xa vfV odd 

(xnb) 

*Iffii7$>M (xi) (xna) x«(xnb)tMiS^-fr^^<h^ 

(n) %mz>JjmT»$>Zo 

7)v*Mk&m±, 7^>it-&m (xi) twrnik^m (xna) t*. 
7j<*is, /\utf>fcBkfc7mm, x-^ji/is^ 7-t h 2-?$ j >mo^r v >m> 

7-fe h- h U;KDMF,DMAX«N-^^;l/tf D U K >^C9^jft t^Mtt&^i^s 

Wit®? )\>*Mk&m\t, 7^>tt&m (xi) £ft)v$)V{£&mocnb)L&, m 
%m7)v*Mt (fi)i#-Mk£mfrt>M>ntm7£m7^j4k) cfstfots 

«)j (H 4 JK, 20#, 1992^, 300) *SK:Ett©;£&&ngtf&n*. 
SB 6 Site 
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(Hm) 



*»feH75>^« (la) 3\ ft^(Xma)X«(Xinb)iSJ5S$i3:§^<h^J; 
t), #&93fc£* (nk) 30* (nm) £f#37j&T&<5 0 

(Hn) (Hp) 
m (n P ) S^*^feT»S 0 KiiL 4 ilTH, Any>, h'J7Mn 

*J*jSte> Comprehensive Organic Synthesis, 3, 481, 1991fBfi©:frSK:fi£V\ X— 
^«^k7Kms#©RJS^W'lte?«^, T^h^X (h'J7x-Jl/ 
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ISIS 

(XV) (ma) R (Eq) 

(5^ RUCN^^^-T.) 

Y(-C(=NR)NH-)£^T£#fSl^l^t/ (Dq) £#5#8n?fc5 0 

SJfrte, 75 >-fb-&* (XV) Rtf (ma) £J1V\ Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995XteJ. Med. Chem, 41: 271, 1998fc|B«j©^lC 

B^OlIfT &§£Kf!f^£^L T Y(-C(=NR)NH-) £ S^T (Hr) 
tt, #^¥9-194451^ / A^{ClB«©^«^TM3ST^-<h^T^§ 0 

Y^-C(=C-N0 2 )NH-T$.^*fS^'fb^-'#! (As) (ma) (XV) 

Vi, Pharmazie, 50: 12, 1995XttUS-5030738^^^IBftO^^^^o TSBtT 



H 2 N' H Y°- ,BU ► ^Yn'^X® 

(XVI) \/ (Eft) 

B^t°77U ;^>T&S#3891fl5£ft (lit) J. Chem. Soc, Perkin Trans. 1, 
1712-1720 (1975), J. Chem. Soc., Perkin Trans.l, 161 1-1617 (1994)^ ^Tetrahedron Lett., 
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33, 5209-5212 (1992)fcSE«0^fc^^TSlji5TtS. 

*mmk&®*§&m?zfc&<Dmnik&® (ma), ant,), (mc) rzs (xd 

R 21 R 22 (XHa) R 21 R 22 

p i_ N Vnh (zM^a P i_ N Hn^) . (ffla) 

(xvna) f^| ;HW (xvma) 

(XVEb) (XVmb) 
R 21 R 22 R 21 R 22 

(xvnc) (mc) 

HCftA^* (ma) , (mb) (mc) fck ^n«t§7 5 Mb-^ti (xvna) , 
(xvnb) X\$ (xvnc) (xna) x\t (xnb) MfBSg smfeoyji 

mm 2 

R 21 R 22 3 A-X-B-COL 1 R 21 R 22 g F^R 22 

H^-Hf _^L^ A- X -B-CONH^ N ; P . AOC-B-CONH-PT 

2 k^) n (7v;Wb) ^) n (««) 

(XIX) (XX) (XIa) 

Y#7S (XIa) aSgiaifei^CD7->;WbS^fc«t?)|!l3g 
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Z. 5„ mm 1 Rtf 2 \Z^timm?K P 2 WP 3 «, MIS Selective 

Groups in Organic Synthesis (H2H£)j ^|Bic$nfc7 5 7 SXtt^M^yM© 

x;V7 7^Ho^v> (Aidrich, *ni) ^m-^nnji^ 
mm* »sm, ttffi, «n& »ii, saga* o7h^7^f- 

mm&m ^xm^mm^nx^^miz^^xmrnt^ zt&x%z> 0 m-nmk 

mmmrnu mxmm\z^mn^<D^rti(Dmmx^x^^o 

^mm\z£%mn&^<Dtz®(DmmmmtLxi l %, mm, wMMm^^ 
vi&ns. z(D£5fcmfomj$mz&^x\z, —Dx\^ti]^±<D^mn^ *> 
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(D^tmmt itmn. mmm. mmmz^isx^xb^. 

wyjfrz-ikwtmm. mmM(Dm^xnmm\z^^xmm^n^ 0 £ns« 
mz'&?xmm.irz>z.ttfxgz> 0 mmz, ^m v nmm^u ®m#u mmi^ 

M^iPS4©±^ 1B(DS41H #S^fc 0*90.001^ 6 100 mg^cg, 
b < teo. 1 ~ 1 0 mg/kg/^ii ST*D,cn&llHl , r*SVitt275rM4lHlfc^W-TlS:# 
T-So f?«^-$n^il^^ 10©S#1H, #50.0001^ 5 10 mg/kg 

^lat, i5iiMi^s»iii^ttTg#-r§o iwijtttti, « 
^fc o ^o.ooi^ e>iomg/kg§i b i mib^m^B^\j-x^-t^ 0 ^-m\tmL 
^ rmm%^&Lxmz(DM£r\zjfccxm&®:>E-£n% 0 
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*wmmz, MmmmQmtT:&%>mm2 000-25745 mommm 

##W£^T„ Fmoc«(9H-7;P^P>-9-^;i/)^ h^r^^-^S^f . 

###11 a 

2-^an-5-/ h^>7^U >M^2.0 gRt/47%^7j<*7K?«10 ml»g£l0 

: A^it>=l : 3)lt, 3-75 7-4-^ p a 7 re 7 -jl/(723 mg)£f#fc„ 
1 b 

o-75 7 7x7- ;l/500 mg©y^nD^^>7.4 ml^K:^ p Ut-y^jV^ 
;i/V^>691mg> < 5^V-;l/374mg^JP^., lft|)l#b&. Kj6»?ftK:7K 

*in^T^np^ATiaa j .tfec %«IS^*«l£K^hU^ATffift«, Mb 
fe 0 Si4y'JA^7^^n7h^77^(SlxfJk^>=i : 15) 

T4fSbT, 2Kt-^;v> ? 7^;i/^n^r->)7x-;i/75>(i.oig)*#fco 

##M 1 c ~ 1 g 

jMSWlbt|gfiltl,T, ##M1 c~l g©M»bfc„ 
###J 2 a 

j»£M3, ilbT, 2- (h°^U^>-i-^;i/^-;i/) 

bTf§&. 

##M2 b^2 c 

##09 2 atHfiKclT, ##M2 b&tf 2 c©jM^Ilbfco 
##0!l 2 d 
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mm 3 

2-7 n □^<>if>5 1 ^--;i/^.ffl K Monatsheftefur Cheraie, 96: 182, 1965f3ic©7j 

sci^T, 2- (2-^nD7x-Mji/77-iW &Mmm%M&hrz B 

2-7PP7-UX »U^A, MffiRtfDMFCDm&M* 

■tommmtsit* mm-mm^t^ smmmmmm^ sMi^fia »®l 

T> 2-(2-7 a a yx.~)l7 5 7 )^B«£^Jf &# B B H t4» i LTt#fc„ 

Fmoc-7°P U >(&T> Fmoc-Pro-OH) 500 mg©^ P O ^ 7 >3 rm^Bc^fb^ 

- h D 7- U >90mg, t° U v>0.07 ml, >*7 P O ^ 7 >3 nd&;ta*3l§ffljt#L&. 

ft, flfefi&Lfco SS§'>UAy;W7^^DYh^77^-(RiX^:^ 
>=1 :8)TflfSlUT, (S)-7^^1/>-9--r;V^^Jl-2-[N-(2-r:hP7x-;V)^;Wt 
^JV]h 0 DU ^>-l-*;i/^^U— h(67mg)£*§fco 
##M6-9M3 5 

##M5<h|WI^tLT, ##J6~9M3 5 ©fb1%tl£M3tLfco 
##M 1 0 

Fmoc-Pro-OH 500 rag, ^ > v^7 5 >0.18 ml, BopMH721 mg&tf V 7°P fcf 
JVX^;V75 >0.52 ml£:/7 PP^7>5 mlidJOA, ^T"2P#FBl40:frMM 5 bfc,, 

jV/tt^J^HD lj v>77;i/^^vl/- h(669mg)^#7Co 
mm 11-24 

##fU OtRifcU, ##M1 l~2 40ft£fc|£S!BgLfc» 
##M 2 5a 

Boc-Pro-OH 50 mgdDMF 2.3 ml&Sfcfc* }J<^~F, 1,2,3,4-7" h 7 k F D-f V + 7 U 
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>31mg, DPPA0.08mk b U X^7$ XnOmlfciP*.* gflT2^^40^»b 
fc 0 RT, 5 ^tl^SbT, t-y^)V (S)-2-(l,2,3,4-7 h 7 fc H D-f 7* 

7 U >-2-i-j^JV^-;i/)k 0 n U ^>*M+yl/- h(75 mg)£|#fc 0 
##$| 2 5b 

###iJ2 5 at|W]fl^LT, #*M2 5 b©fc£*£fi&b£o 
##M 2 6 

Fmoc-Pro~OH©THFM££-30°C iCftSP U N-7 ^l/^l/* U >#l£T7 D P ^ 

x^x^x;p?rJnx-io--i5 0 CTi o^TOfm 2-75 /^yxHj;^^ 

A.-20°C~^T2lP#K»bfec SJS^^^a, MULT, (S)-2-[(2-y7;7x 

x;i/)# ;w^-r ;!/] k° n U >-i-# )V& >M (m-7)V3r V >-9--f ;w 7 7;V)X7 7 

#^J2 7-3 4&tf 3 6 
##M2 6 tl^SifcLT, ##M2 6 GDfc£«J*»3fibfc. 

3 7a 

(S)-2-75 7 ^^Jl/t°n ij i?>-l-t))V^>m t-77-;kX7 771/700 mg©7th" 
h U ;H0 mtf«^ 2-7^1/^- DX h D^>-tf >0.17 miMSmMt) U 7A320 mg£ 

7^-(Mx^ : ^W> = 1 : 2)TffSbT, (S)-2-{[(2-X h D 7 xX;i/)7 5 

;]^fjp]k°nu v >-i-* )vs ym t-7?jnx 7M459 mg ) 

3 7b 

(S)-2-*;l/5 ;Hf D U v>-l^;P#>@t t-77-;VX77;V (J. Org. Chem.,56: 2624, 
l99ifE«<W&K:J;DSiiK 2-75 7 <>7x h UM^on^^>©I^ 

i wmj-m b u 7-t h^^^w^^^- h u 7 kttnz., 

2 0B#«lf-bfco lilt, (S)-2-([(2-y77 7i-Jl/)7S;] 

^^}tfnu^>-i-*;^>Bftt-^5 1 ;i'X^x;i'*^fe^'»ibT^fc. 

##f !l 3 8 

(S)-2-k Hn^^^^Jl/t°nU^>-l-^j;V^>^ t-7^;i/X77;k MJ 7xx 
;!/*7 7 ^ >^tXTHFC0?I^t/*-30 e C 7 y*^*;^ >K V 7°n tf 
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^ x X x )VmHFmmjkZ£2- h F n^>^>7~ F U Jl/£in;L -30°C~^T 1 4 
3#F«#bfc 0 SM$Wi, IfSLT, (S)-2-[(2- v7 7 7x^y)^^] b" 

3 9 

Fmoc-Pro-OHX^S-^ t F U-1H--T > F~;P£ 1,2- y 5 ^ p n X# > U 

wsc • HCi&tfHOBt* in*., SmT20i^W^bfc. EJ&ifc&gHaLS, JtSbT, 
(s>2-(2,3-yt F n-iH-f > F— ;i/-i-*;i/^x;i/)fc°p u ^>-i-^;v^>m (9H-7 

4 0 

##M4 1 

3-(4-7MD7x;^^>yJ^n5 F127 mg©^nn*;VA6 mijSttte: 
exoK8-7ifH5>^n[3.2.1]^^^>-3-^;i/)*;Wt5>^t-y^;i/XXT-;i/102 mg, 
V7°D tVl/X^T^ >0.2ml*iP^T^-e-BM#Ufe o Jx^f«}C10% 
ffifP^®* U 7A7K«^J0^TMX^;VTffltBbfCo»ll^^t)i±TtaiP^ 

7DVh^77^- (WX^:^\^>=3:1) "CiSlT, exo-8-7"tf-8-{[3-(4- 
7Mn7x7^y)7x-^]^^jHy^O[3.2.i]t7^>-3--f Jk*JjW\*5> 

##^J 4 2 

##M4 1 t^fcbT, ##M4 20^#l§Ijlbfc, 
##M 4 3 

exo-(8-7ifH>^D [3.2.1]^ ^>-3--f ;V)*;W^5 >St t-7^JH7 7^300 
mg©7^F— FU;V5ml?«t3,4-> ? ^PD^>>?;k^n'7-i' F260mg, mMtl U 
7A368mg, 3^ft*U^A220mg*JnAT^ST?— BJfe^bfco KJ»KI^Dm 

Ttft^U i7Klt7^y<7AT«, HIT, exo-{8-7if-8-[(3,4-v^ p 

P7xxjk).^^;i/]ti5/^D[3.2.i]yr^^>-3--r;i/].*;wt5 >if t-7fjnxr 

;l/(513mg)£#fco 
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##$J4 4 

exo-8-^ > 9)1-8-7*? Mi/9 D [3.2. 1]^" # # >-3--f Jl/7 5 >(2,5-v ^h + yjh 
7tHD77>, 7"i!,h>y*M>iW^>y^7 5 >&%\/\ Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, 1984lBic©^t^V^B)©THF«t v-t-^^I/v 5 

bsm, gateT3Hfflj*#b&. mmut, ( exo -8- 

^>> 5 ;i/-8-7-y i H>'^n[3.2.i]*^^>-3--f;V)*;wt^>^ t-^juxf;^ 

,##$J4 5 

(exo-8-^>^;l'-8-7if Mi/? P [3.2.1]^ ^ >-3--f JW^ t-7*^X 
^ftfeitTC^ffofco S^ttS^fflS, ffiMUT, (exo-8-7 If If # n [3.2. rpt ^ 

>-3-^;i/)*Jw^5>mt-^;i/xx^;v-«^^M-fiiii*<hLT#7^ 0 

4 6 

(exo-8- 7 If M i/ 9 U [3 .2. 1]:* ^ ^ >-3-< JV)*;i/AS>i JVXXf^-S 

@tit<Z)7-fe bx hu;W&£toMF©S^ig&'K 2-^n^E^^;v-6-y;v^-n^-7^ 

T, (exo-8-[(6- 7MUj-y&l/ >-2-^ ;V) ^ ^]-8-7 if Mi/?U [3.2. 1] ^ ^ > 
##f !j 4 7 

(S)-2-[N-(2-X hn7iXJV)*JW^ ^]h°D'J> 5 >*;i/^>M 7Ml/>-9- 
^;i/^?;pX7;-7-;P 67 mg©DMF0.75 mMm\ZM^\V v>0.03 mlSrJn^., 
-HfeJ£#Lfc. DMF£g*U Byl^7K^Jn^T»x^;VT^HiLfc 0 MS 

IxOU^YVvU-t^m^h : ^\W> = 1 : 3)T*ISSLT, (S)-N-(2-X b n 
7xXjl/)h°DU v>-2-*;i/^^+f-$ F(22mg)£#fco 
##011 4 8-63 
###14 7 £|SI$lk:bT, #^#i|4 8-6 3®jM$liLfco 
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##$] 6 4 

(S)-2-[(2-v7 7 7x-Jl/)^Jl/At-r;i/]h 0 DU^>-l-^;i/^>m (9U-y JV^TU 
>-9--f )V^)V)JL7sf-)V, bWJ is >RU? P P ^)VA(Dm^ ZM'UT 1 8 P# 
W»bfCo EJ&ifc&lfe&S, *f©LT, (S)-2'->7;k"DU^>-2-*J^+^ 

6 5-73 

##$16 4 tmiilbT, ##$|6 5-7 3©{fc^^Miabfc 0 
##$| 7 4 a - 7 4 k 

#fi5W4 7 iiWIiltCbT, ##$17 4 a- 7 4 k <ZMb^t)£®Bibfco 
##$l 7 5 

(s)-2-o, 2,3,4-^ h ? h h v^py u >-2--r ;i/*;i/#n^)h°n u ^>#;i/#> 

*7^D , 7h^77-f- X^;i/)T*IS b T , (S)- b° P U ^ >-2-i )V 1,2,3,4- 
T- h y t H □ -T V^y U >-2--f ;i/ h >(34 mg)£#fc D 
##$] 7 6-85 

##$|7 5 <h|WJ$|^L-T, ##$17 6-8 5 0ft^^Sj|lL 
##$J 8 6a 

{exo-8-[(6-7;i/^n^-^^ |/>-2--T J!/);* ?;V]-8-7if tf>^ U[3.2.Y\^y ^ >-3- 
mT*mWLT, exo-8-[(6- 7)V3rU±7#U >-2--f y< ^;l/]-8- 7 if fc? 5> £ P [3.2. 1] 
##$| 8 6b 

##$J8 6 a<h|WIittCLT\ ##$J8 6 b©^tj£$^Lfc 0 
##$| 8 7 

exo-8-[(6-7;i^ P 7- 7 ^ I/>-2--f ^]-8-7if t£>^ P [3.2.1]^ 7 7 >-3- 
-f;l/75>— £HHU m-^>l/[d][l,3]^1t> ? >-2 5 4-> J ^>, h'Jx^;i/7^> 

R^THF©e^ti&^T 1 9mmmwLtc a R&*mmv. mm^)vtn--\ 
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W>©?g»f,«lT, 2-75/-N-I exo-8-[(6- 7 P ^ 7 ^ 1/ >-2- 
<i M * 9-)V]-8-7*? t: 5/ 7 P [3.2.1]* 7 7 >-3-< ;U) ^ >1f 5 F £ ^-6li)« 0 H H <h b 

8 8 

exo-8-[(6- yji^u-ry^u >-2--r ;i/> * ^;p]-8-7if tf v 7 p [3.2. i] * 7 7 >. 3 _ 

y-i 5 7 - h xmm hx, n--> 7 y -N'-{exo-8-[(6-7;i/^ p ^- 7 7 v >-2--r ;k>7 
7 if bf v 7 a [3.2.1] # 7 7 >-3--r ) -o- 7 x - ; w v 7 v 7 * BH* t b 

##$| 8 9a 

7Kll^U^7A7Jl'5X^A23mg£THF^MU (S)-N-[2-(2-7°P t:Jl/)7 x X 

;i/]h°pu^>-2-*;w^ij-5 Fi40m g ^in^fc^ 8o°c-eiP#m#bfeo 

7h^77^(SfHWiILT, (S)-2-{[2-(2-7°Pti;V)7x-Jl/]75 7 } 
y fc° P U >(1 1 2 mg) * „ 
##$| 8 9 b ~ 8 9 g 

###18 9 a£|Wl$l£bT, #*M8 9 b~8 9 g ©f[;^«§^bfc 0 
##M 9 0a 

7;i/P > >ma^TF> ((2S)t° P U ^>-H^)-N-[2-(t-7>^yy/fJk>n + y) 
7x"j^J^W5 H171 mg^THF8ml^^7j<^'J^7A7;P$- r 7A40 

»yU*yM7AyD7 b7*^7^- (y7DD^>: X^y-;i/=5 : l) 
-Vtm b T, 2- { [((2S) tf P U v >-2-< 3^] 75 7)7x7 -;i/(47 mg) 0 

9 0b 

(S)-tfDU v>-2--f;V-N-(2-7PP7x-;V)^;V#^if5 K500mg, hUX^JV 
7 5 >0.6 mlSr/(Boc) 2 0 729 mg£ v7 P P 7 7 >6 mlfciHA, ^T7fM» b 
fe 0 ^««&in7.7PP*;VATffllilbfco W«»^*«fcK^hU^AT% 
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it>=i : 2)i"iiUT, (S)-2-(2-^7 d n 7i x;i/#jw\^<;i/) tr n u -jy-\-ts)b 
fs>n t-7^;i/x7s^;i/(7oi mg )<H#fc 0 

9 0c 

(S)-2-(2-7 n n7i^;w\'^;i')k°n u ^>-i-*;i/^>ifc t-7*wn^T 

JI/700 mg©THF 8 mMWlZ, )j<^T^ zk^fct- h U 7 A104 mg^iP^S^TlBtPsfl 

»U Mica- F^^>o.2mi^n^2BtTO#U fee S«{C7jc»^T^nn 
WAtiffiUh ^riS^M7j<«^hU7AT^m M?Lfc 0 M^77 
DP^>15 mlMh'J 7;V^D^1.5 ml&Jnx.TlP#M^bfeo KMC* 

hU^AT^it, Wmistz. ii^y ! JA^M7A7nYh^77^-(^^ 
: ^nn*M=i : iO)T«fibT, (S)-N-(27na7x^)-N-^^k° 

□ U V>-2-#Jl/tf^1t5 F(399 mg)£#fc 0 
9 0 d 

l-[2-(2-fc Hn^S/7x-;i/)7il^;i/]-4-^>> ? ;i/h 0 ^^v>556 mg£)X^7 — 
;H8 ml?«^M?0.5 ml^^lO%A°^^7A^7-^>50 mg%1)l}7L, 7K*^ffi^T 

^h^IT, l-[2-(2-fc Fn^S>7xX;i')7-fe^;i']fc 0 ^^^>(261mg)S#feo 
##M 9 1a 

T|TSRC02-7;i/^-D-6-y< ^7^7 ^ 1/ >£Hm t bTJB V\ EP-0351194^&$BfBic 
077SHfoT, 2-7P^E^^Jl/-6-7;^n7"7^ !/>^©itbfe„ 
##$| 9 1b 

(b°^ u >*>-4--r ;v)^;wt5 >i? t- 7*5^x7 T-^-mra^y-fe bx h u ;i/ 

£2-7* P ^JV-6-7 J!/xT □ ^ 7 .7 1/ >JkX$EmjJ U 7A£iPX., g2&£T20 

raw^fec fcmz&mmv. yv^^My^a^b^fyy^-izxmmt 

&Z.£\Z£ '0. { l-[(6-7Jl/.-t n ^- 7 ^ V 7-2--Y Jl/) ^ 3^1/] U v >-4-^ t} )b 
>@t t-7~5"-;i/X 7 xJP £ Eft £ hXWco FAB-MS:359 (M+H) + D 
9 1c 

34 



WO 02/18335 



PCT/JP01/07321 



{ i-[(6- 7 n f- y $ v y-i-< u v >-4--r ;v } % ;wx s >M t-7 

d , i-[(6-7;v^- d ±7 * i/ >-2--r 5=-;V] t 0 ^ u >-4--r ;vt $ >xt£i@m £ 

ifiS^tltifc. FAB-MS:259 (M+H) + 0 

##09 9 2a 

M9 1 b£|W!ilJcLT\ (±)-|l-[(6-7J^ot7^1/>-MJ^^]HD'Jy> 
-3-<;i/}^;W^5 >^t-7^»VX7T-;i/£$ljsLfco FAB-MS:345 (M+H) + o 
##$l 9 2b 

(+)-{ i-[(6-7;^ Dt7^i/ >-2--r )V)* tr p u v >-3--r jv) # ;ws ^ >m 

t-7^X7fJ^M8tbT|^, 1 c tmmiZhX, (±)-l-[(6-y)V$- 

nt7^l/>-HJP)^5 : JV]Hn'J ^>-HJV75>-IiI§liitfco 

FAB-MS:245 (M+H) + o 
##$| 9 3a 

i-[(6- 7;i/^-D^-7^i/ >-2--r m^-j-m t 0 ^ u >> >-4-# >® xg^xx 

FAB-MS:316 (M+H)\ 

##$J 9 3b 

l-[(6-7 jl^ O ^7^1/ >-2--T JI/)* bf^ U v >-4-# >fX^JVX7 x 

fc 0 Ej££g$isu i-[(6-7;v^D^7^ix>-2--f;V)^^;V]t:^u> J >-4-^;i/ 

2tf>&&gfc*§&@#£: FAB-MS:288 (M+H)\ 

###ij 9 4a 

ArzneimittelForschung/Drug Research, 30: 1051, 1980fBS6GDvf7?£ Ef^T, l-^>y 

;i/-2-x ;v 7 7 x;mh--t 5 ^ v - ;i/-5-# M>i^fjvxxfjv$ljabfc. 

9 4b 

i-^>^;i/-2-7;^7 7x;i/-iH-^5^y~;u-5-^;i^#>^^^;i/xxx;p©^ 
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^■)V7,)Vy 7~ ;1/-1H-^ 5.5?V-)l-5-$) )V-$>M%WCo FAB-MS :249 (M+H)\ 
##M 9 5 

;V-6-7 > i^fiT 4 B#Pb1R]S LT, l-[(6-7 P ^-7 37 1/ >-2-1 > 
;V)^5=-;l/]h 0 ^U i?>-4-**-)V%9&&L1to FAB-MS:260 (M+H)\ 
##0] 9 6a 

\zTiommnwi>tc a s^wau 2-[(2-75;i^)75;^>v^hu^ 

S SSfe @# t L T#fc. FAB-MS: 162 (M+H) + = 
#«] 9 6b 

2-[(2-7$ ; J^75 7]^>V - h U JV©HW? V>ili:, 4°C^:|3^T 

^>y*~ h U jl/ t UTtffeo FAB-MS:188 (M+H) + 0 
##M 9 6c 

^l-^^lli^fJU^fJ^lfilfrtbTifc. FAB-MS:221 (M+H) + o 
9 6 d 

###1 9 3 b t|WI^^LT2-(2-^V^ 5 ^7*U v^-W^m^ 
<h LTtffCc FAB-MS:205 (M-H)'o 

##$1 9 7 

wo94/204i3n / jkmo)^mn-c\ztm(D^m »o r, 2-^ 5 ^v-;wi--r ;>> 

Slfi^Iltfc. FAB-MS:189 (M+H) + o 

##M 9 8 

Monatshefte fur Chemie, 96: 182, 1965fEfc<D/j?£fcfc T, 2-7 x -)\>7,)\>7 7 — 
36 



WO 02/18335 



PCT/JPOl/07321 



;l^m«£§(3aLfco FAB-MS:230(M + ) o 

pmm 9 9a 

^+^;V*^^ItS6^^I/XXf;^^6i^tbT#fc. FAB-MS:235 

(M+H) + o 

##M 9 9b 

btmmzVX, 2-^7 W\*i/frttis&M. , &m*MT&Lfc B FAB-MS:219(M-H)-c 
10 0 

J.Med. Chem, 14: 1054, 197l!Bic©^^oT, N-(k°^U > ? >-4--< J1/)^>X7 
5 K— ^il*©iiLfc 0 FAB-MS:205 (M+H) + . 
##M 1 0 1 

3-7 s y fc° u -j>&< y ;wb lt# s n«N-( if u v >-3-< >X7 5 

(±)-N-(t°^U y>-H^)^>X75 F-Iil&lfilfrtlTiL 
FAB-MS:205 (M+H) + 0 
10 2 

i-[(6-7;^d ^ 7 #v >-2--< tf^ u >-4-< ^75 

fcwsc-Ha, HOBtRtf HJx^;i/75>£in*., ^uizTiemrfinWVtc, s 

jSWIl, 7"fe hXhUJl/^eif^^LT, 4-({ 1 -[(6-7 JV^TU 1r7$V >-2- 

-r j i/) * ^A] twj v >-4--r ;i/ } # ;i/ ;p) t° ^ u v >-i-# >@i t-7^;i/ 

XXr^SjSfiHftt btffe. FAB-MS:470 (M+H) + c 
10 3 

H(6-7 )i*uj- vy-iA ;i/)^^;v]t°^'j ^>-4--r ;V75 >xjtg^^ 
i-^>^;1/-2-/^;uP7 7x;mh-^ 
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\r\ 0 2 tmUlzLX, y vJ1/-n- { i-[(6-y)lJr u-j-y^y >-2-< )V) 

Sit U fee FAB-MS :489 (M+H) + o 
##M 10 4a 

(S)-N-(t-7>^ryi]J^Zj^7 0 n)J >£MMtbTJ3^ ##M1 0 2 «h|wiflk:b 
t, (s)-2-({ i-[(6-7 )i-tu±y ? V >-2--f tf ^ U v >-4--f ;p) #;w^-r 

;i/)t°D U V>-l-7j;l/#>@£ t-^jUXfJl/^ISbfe. FAB-MS:456 (M+H) + o 
10 4b 

(s)-2-({ i-[(6- 7 ;b:t p t- 7 ^ p >-2--r )V) * u v >-4--r ;v j * ;w\^-r 

;V)t!DU^>-l-*M>i t-^JH^7J^S^tbTft\ #WJ9 lei: 

mmz. lt, (s)-n-{ \-{{6-y)V-% p t- 7 ^ ]/ >-2-^ if ^ u P >-4--r 

tfP'J V>-2-7JJb^^5 H-»^*®3tb^o FAB-MS:356 (M+H) + . 
10 5 

exo-3-7 5y-8-^>v;b-8-71f tf ~>7 P[3.2.1]:t7 ^ >^ ##^J 1 0 2 £EPISS 
©M!:=kD2-7x-mfttI^^^ N-(exo-8-^>^;i/-8-71f n 
[3.2.l]t7^>-H^)H7x7;i/-2-*j^WS Htlt z.tv&?.9 J—Mz. 
»#U 4MMb7j<^-Mx7;W^»^7K^b/N°7> ? 7A^JP^fc^ tKSS? 
Bl^TF* ^M7jC^M7G€rffV\ N-(exo-8-7ift:->^D[3.2.1]^-^^>-3-<;V)lf7x 
-;l/-2-^j;b7j^^5 F-MS^Tt^yXtbti^o FAB-MS:307 (M+H) + o 
1 

exo-8-[(6- 7 □ 7" 7 ^ 1/ >-2--f )V) * 7 if tf 7 P [3.2. 1] ^" 7 ^ >-3- 

-i)V7 5 >27 mgCD y7 P P ^ 7 M«^7 D P^@g4-P. h □ 7 ^n;i/23 mg, K@t 
7K^7-hU7Al6mg^Jn7u, 40ftmnW&, (S)-N-(2-~ hD7x^)k°nU y> 
-2-7j;i/^^F-y-5 H22mg, b U >0.03 ml^itlTLT, ^UT-R«#bfc 0 

mrnvr^ mm&r^ymy hu? y 7,% y&y n-? htfyy ^ -(mm. 

X^;P : ^\^ri7> = l : 6)7?||SbT> (S)-Nl-{ exo-8-[(6- 7MDt7yl/ >-2--f 

)V) * f-jVyi-Ttf \£yyu[3.2.i]sty$r >-3--r )V } -N2-(2-x h n 7 x - JV) tf p u v 
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mm\ 2-3 403 6-58 

tnmiZhX, WJ2-3 4StJi3 6-5 8©^#)^M3tbfe 0 

H»J5 9 

(S)-N2-[2-(t-7^;P v ;< is P + ->) 7 x x;i^Nl- {exo-8-[(6- 7 ^ P 7^ 7 ^ 1/ 
>-2-^;l/)^5 : -Jl/]-8-Tlf t* P[3.2.1]^7 >-3--f Jl/} tfP U > ? >-l,2-^^;P^ 
H22 mg ©y^DDy^>»fh77W>^^^7M7^ F 
(1.0MTHF^0.07ml)£7Jn7b 2B#Mfll#b&. KftS^fcTfcSiiifcTimx^U 

D7M^7^X*7i ( ^n > 7h^77^-(iiXfJV)TilbT 1 (S)-Nl- 
{ exo-8-[(6-7 JV ^ D ^ 7 $ V 7-2--T JV) ^ ^ JV]-8-7 if tf 7 7 D [3.2. 1]^ 7 ^ 7-3-^ 
;V}-N2-(2-t Hn^v7x-;V)HDU^>-1,2-^77;V#^5 h*(19mg)£#fco 
SMI 6 0-62 

Ml^5 9i|WH§fc:bT, »M6 0-6 2(7>f^«SIBbfe 0 
H»U 6 3 

exo-8-[(6- 7;i/^D^-73 7 l/ >-2--f JV) ^ ^^-8- 7 If M 7 ^ p [3 .2. 1] tf" 7 ^ >-3- 
7J;W S ?5>II 7xn^X7,7";i'592mgi:7-t:hXhU;P20ml©^t/fC, (S)-2 5 - 
yj; tfPU ^>-2-*M^-U F315mg, l,8-771f t: 77 P [5.4.0] 7>7^ 
7-7-X7223 mg&tf 7"fe h U ;W mlOS^SJP^L, ^Tl7fl#P P TO£bfc 0 

v ij 7A^n^ h7*77^-U7/ - JV/7 7^x JzkfSft 7 D n*;V 
A-l/99) Tttfift, 7^;VMl52mg<L^/-JV£Jn?L METTilffibT, 
(S)-N2-(2- v 7 J 7 x x;V)-Nl-{exo-8-[(6-7 ^ P 7^777 >-2--f jV)^^;i/]-8-7 
fHy^np.2.1]t^ 7 7-3-1* JV) HoU 7 7-1,2-^* ;i^3=-i}-$ 

mmm3 5 06 4-7 0 

H»J6 3 <t|WllI^bT, «f!|3 5M?6 4-7 0©^#l*MiSb7to 
H«4 7 1 
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2-{[(S)-l-({exo-8-[(6- 7Jl^ P:f 77 1/ >-2--f )V) / ^^]-8-7^ H/7P [3.2.1] 

3-7 7 >-3--f ;vj % ;i/A^-r ;V) t° n u v >-2-# Mn^]75 / x^;p 

XXfJV -7V;i/^341 mg©y 7 7 -jl/5 ml*g$£iC\ 1 MtKSHI^ h U ^AtR^ 
IS0.7 ml^PTL S?UT3P§r«#!t, M^lM7jcM^b'J7A7K®t0.7 m l^jja 

^j»«J7V T-f :t>HP-20(H»^) (zfc/y 7 / -^=100/0-50/50) T 
fISLT, (S)-2-|[l-({exo-8-[(6-7Jl/:tP±7 7 I/7-2--T )V)^)Vy%-7^\l v7 U 

[3.2. i] & 7 7 >-3--f } * /w^-r ;io tf p u ^ >-2-# ;p 7 $ y } ^mrnm 

± h U 7 A^195 mg^4i-6#B H H tt[iI#i lxTf#fc 0 
«M 7 2 

2-7 5 y -N- { exo-8-[(6- 7jl/^-D^-7^1^ >-2--f 7 ^;i/]-8-7 if t: 5/ 7 P [3.2. 1] 
^-7^>-3-1 > ;i/}^>-tf5 F300mg, 2-7 P P^>X7^rt Kl05 mg, Sfi£2if 
^^1,2-^7 P □X7>5ml©?I^tl^^Tl0#rflmm^ h U 7-fe h^rv'TfC*^ 
*7*^" h U 7 A315 mg»^> SfiT?30WH»j^bfc. RJ&^M^MtK*:)- 
MJ7A7W«30ml£jDA> »X^50mlTffltBb, W«^l^n^7j<« 

JV*7A^D7h^77^-(7 >^Ex7zK/y 7 7 -^/7 nn^A=o.2/2 
/98) TttSLfc^ ftiX^t„-A^>0if^^I^e)M s H H bT, 2-[(2- 
7 PP^>7 : ^)75 7]-N-{exo-8-[(6-7;i/^-P^77 I/>-2--<;V)y^;^]-8-7if 
tf 5>7 D [3.2.1]:* 7 7 >-3--Ol/J^>if 5 H187 mg£&S&$Hftfi£ bTf#&. 
3 

(R)-N- {exo-8-[(6- 7J^Dt7^^ >-2--f ;P) 7 ^^]-8- 7 if If ~> 7 P [3.2. 1] -* 7 
7 y-3-i)V) t°P U V/-2-* Jt-^^+l-^ K250 mgtDMF 8 mW^m \Z_2-~ h P 
7xXjViil31 mg, WSC ■ HC1 138 mg&^HOBt 97 mg»^, S^TllfitfM 
S^l3M^7jC^^hU7A7K^40ml^n^, MXfJUOOml 

£^£bfc„ gift £ v U t) ^A7P^h7^7.Y- (777-J1//7PP* 
.Jl/ =0/100-3/97) TfflMbT#e»tlfc@(*^y>77-;H0mlH^L, 7*7 
^K57mg*iPAfc^ (R)-N-{exo-8-[(6-7;P^P7^7 
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* 77-2-< ;i/)^^]-8-71f Hy^ □ [3.2.1]* 7 ^ >-3-< ;i/}-l-[(2-n fD7i~ 
JV)7t^]fniJy>-2-^Jl/^1t5 F -7T;H^277 mg£*fi#IM£@l#: 

mmm 7 5 

(R)-N- { exo-8-[(6- 7 )l/jrUi~7 7 7 7-2-^ ;7) ^ ;i/]-8- 7 if fc? 7 7 p [3.2. 1] Jr 7 
&>-3-^)l} HO 'J V>-2-#;i/^1t5 F250mg£7iZ h~ F U il/8 ml(Z)?I^(3 
2-nhD7x-;WVv7±-hl24mg»A, |I^T24 P«l^bfc 0 

# £ n&Bil £ 7 U # tfM 7A^n7h^7^- W^;-J^nn 

*;VA=l/99~2y98) TttSLfco #6nfcSM B B B fti#^^^ 7 -Jl/10 ml 

ft $ i± T , (R)-N2- { exo-8-[(6- 7 jl/* O ± 7 7 1/ 7 -2--f )V) * 3^l/]-8 - 7 +f tf 7 7 □ 
[3.2J]^77>-3-^;i/}-Nl-(2-XhD7x-;V)h°nU^>-l 5 2-^^;P^^it^ F — 
7VJl/^164 mg^ftfelSH <t bt#&. 
H»] 7 6 

l-[(6- 7;i/^a±7^l/ 7-2-^ )V) 7 tf ^ U 7 7-4-< ;V7 5 7 — mt^lQQ 
mgS^2-7x-;i/MWl20mg^Mb/^l/73mlfc^?U> ^tl^WSC • HC1 
140 mg, HOBt 98 mg^I/FUX^-;i/7^ 70.25 ral^Jn^., ^M\ZX\6m^W^h 

u^)v^M^mm^m7K^imv, aii7^->7AT» ®m*%& 

110 mg^ifX^HO mlS^i ^ y - JH0 mltif 4 MMfc*m-ffiM^ 

ffi§HLT, n-{ i-[(6-7;v^- p^-7^7 7-2- -r twj 7 7-4--Y tf 

7xXj!/-2-77jl^-^ FH£^75mg£&fi&.fl<hLT?#fco 
H»J 7 7-98 

-mm 9 9 
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Organic Reactions, XII, 356 (1962)|Bic©^^^V\ 1-^>>o>1/-N-{ l-[(6-7 )V^T 
P 1 7 $ V >-2-< )V)* ?)V\ t:^ U i> 7-4--f )V } -2-^)17 )V 7 7 n;i/-lH--f ^ 7* 
s /";i/-5-*;i/^+-ti-5 F400 mg©y<37y-;i/8 ml - THF8 mlM'&ffi&temm<D7 

7^- 7 7 -JV/ 7 P P A =2/98-4/96) Tflffibfcfk -f 7 7°Ph°;i/ 
I-f^-^DD^A- Sil^^ 6 WISH b T\ 1-^ > ^;l/-N- { l-[(6- yjv-t 

u-j-y^u >-2--r ;i/)7 ^ji] u > ? >-4--r;i/}-iH-< 5^i/-;i/-5-*;i/#^t)-5 

H 30 mg^IM H B B t L/ T#fc 0 
UMI 1 0 0 

N-(exo-8-7lffc?->7 P[3.2.1]^i7^>-3--r;i/)ti7x-;i/-2-ij;i/^^r1t5 H— % 
f?*£370 mg©7-feh~ HJ;H0 ml?t?tt2-7*P^ 7^;K6-7;i/:tP±77 l/> 
258mg^^m^U7A450mg^llP^, S^fcT 1 Bljflfc, Kj»^t&fDM@t 

;W7^DYh^77>f- (777-7V/7DP*;7A = 2/98) T*f®[bfco 

iM^^7"MeSi B B B UT, N-{exo-8-[(6-7;^n±7^^> 
-2^f )V) * 9-)V]-S-71f hyi'D [3.2. 7 7 >-3-^ ;!/} h'7i " )\>-2-% ^ 5 
F - 7 a. 7 §£i&267 mgSlMitbtifc. 
1 0 1 

N-y/y -N'-{exo-8-[(6- 7J^nt7^ I/>-M;i/)^ 9^;i/]-8-7 if tf 5/ 7 D 
[3.2.1]^7 7>-3-f ;i/}-0-7x~JW 77 1/786 mg> (S)-2'-yj; fD 'J y>-2- 
TJ^^^irmj F43mgR^DMF0.5ml©^#/^100°CT2R#ra»Lfec Jfcift^ 
»j£&S*U #Btlfc^yS^7U^^>*^A7DVb^7>7^" (77/-J1/ 
/7 D D7^;]/i, = 1/99-4/96) TiSUT, (S)- 1-(N- 7 7 7 -N'- { exo-8-[(6- 7)1^ 
D 7-7 7 1/ >-2--f ^JV]-8-7lf tf 77 P [3.2.1]^" 7 7 7-3--T )V]%)l>A$ ^ F 
-f ;i/)-N-(2-77 7 7x~;i/) tf P U 5/>-2-7J;i/#^^5 F47mg£M--fe#ilf ttEH* 
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mmM i o 2 

2-7x~;^E#^400 mg© hjUX>10 mlJ^IDPPA 0.45 MU h U X^;V 
75>0.28ml^^lT^Tb, 100rTl5:M»bfc o £j»&50^ fc^bfc 
^, l-[(6-7 )l^Uj-7 $ U>-2-< ^>-4-^-;V350 rngSritlTL 

H0°C{cT2H#r«#L,fec £Jfci££gi&£T?#aiU fiSft£«zk£±HJ£AzKJg 

7 ^ -(^ 7 y -;k/7 □ n^A=2/98)Tffim Lfe. # e> n&afsssix? 
;H0miK:iSj»b, 4M^fbzK*-»x^;^^imi^Jnx.fc^ &Ji£@£b&„ 
M£7iz hx b U;KW@lx^;^e»M B H a LT, If >M 
1-1(6-7)1/3- U-f7$\/ U v >-4--f JUX 7;!/ — *&M^440 

10 3 

(S)-l-({exo-8-[(6-7;i/^ P ^"7 7 V >-2--f ;H ^ 7;l<|-8-71f tf y^n [3.2.1] :t 7 
7 7-3--T ;|/}#JW^-f DU>?>-2-A;i/^>M t-7>;]/X7 7^96.3 mgtf>7 
^□□^^>1.5mll«, hU7MDii0.7n 1 l^MTlin^, £i&T5l$Hil 
^bfcf^ «£^£bfeo Ky^PD/^>5.0 ml, Bop^97.3 mg, 1-7 
7*T>7 >75 >i«it48.8 mgWv-f 77°U t°;i/X7;]/75 70.20 ml^iOX-T 

fcBbfc„ »)B*»«r hU7AT^BI^ aMBLfc. 2§g£75>JS7nv 
M/^^^*7A^a-7h^77^-(Wx^ : ^1r>=2 : DTltMbT, 
(S)-N2-(7 77 7-1-^ Jl/)-Nl-{ exo-8-[(6- 7MOt7^U 7-2-< JT) ^ 7 )V]-8- 
7lfH>'^n[3.2.1]^77>-3-'f;i/}lfPU> ? >-l,2-^^;k^^r^5 F(102 mg)£ 

mm i o 4xcxi o s 

bfco 

Hfl&M 10 6-109 

mmmi o 3 w^m>I5 9fB«&©75&£i^£bT,»m 0 6-1 0 9© 
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mmn 1 1 o 

3-t Fn^v|i7j<7^;l/@t0.91 gtTHFlOmlCD^tl^, ^TThXU v>1.2 

□ PT^JVA =0.2/2/98-0.4 /4/96)TMSbT^ 3-t H D^~>-2-(t°^U V>-1- 
*&768 mg£#»fi?*tt*£LT*§£. §6nfci^to nig, exo-8-[(6-^;i/^n 

* i/ >-2--r ^;u]-s-7if t np.2.i]t^^ >-3--r ;pt^ >=iii 

300mgStXDMF 3 ml©?g^'#l^, HOBt 125 mgs WSC • HC1 209 mg&tf h U X^jl/ 
7$ >0.35ml»X., Si&Tl7l$H31#Lfc. EJfe*fcffi?nKBbK*:*- b U 7A7K 
«30ml£JP;t> S^mx^;i/30mlT3|UamLfeo «H£7j<, ISfn^^JCTHI 

A^D7h^77^-(/^; -;W/^ D D^;ixA=3/97)T||^LT, 
N-{exo-8-[(6-7;i/^-n^7^I/>-2--r ;i/);WK]-8-71f t:>7 CI [3.2.1]:* £ 3? >-3- 
-f ^}-2-t FD^>-6-(tWJ y>-l-^M-^)^>X75 F69 mg^ftfe^H 

##M 1 a - 9 0 ©ft#^©«BR»S^#Wx-^M^^^»J 1-11 

0©{b^©«Bsm^«^w^-^^MBSi-5ic^n^n?Kt- o g 
6~i 8^*|g0j©sij©^#)©iiB^^i- o cne>«, ttfiB<DigB^^»!it 
ib«©7js wait t tots m-v&z^m, xn z. n 5 ^5 £ <h c 

?^MWfe0l«<Dil^|, fll&fct 3,4-Cl 2 «3,4- n □ ^tkTo 
Ph : 7xX;K Me : ^fvJk Et : X7^>k iPr : 2-7°Ctt°;k Bn : ^>>Mk Ac : 
7iz5 1 ;k Ms : *9>7>)Vft~M cHex : y^DA+yJK TBS : t-T^l/V^ 
tV> U Boc : t-7* h^e/*^#x;K REx : Ex : ^»J#-^, Cmp : 

Sti- : flSigSt, Pos : &£ftg, Sal : & : 7 U ; HC1 : Jg 
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Mm. ; Ma:7W >mm. ', Fu : y?)mm ; Ox : Vi^^ii ; #&\m&ft£<D 

jtsjs^u mx\t, mci\z-m.tm*Mm-%,), ■. >mm^mmx (fp: 

FAB-MS(M+H) + , FN : FAB-MS(M-H)\ EA : 7C^##r4il(%) (Cal : ft Utt ; Fnd : 
£$HB), NMR1 b;V (DMSO-dfeTMSftfiRW) <Z>ft^l$ftt!- 

Z<D8{U, MP:M (°C)) 0 
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REx 


Str 


Dat 


la 


^Cl 


MS(m/z) : 143(M + ) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm" 1 ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
6.14(lH,d,J=8.7),6.26(lH,s),7.07(lH,s) 


lb 


QTBS 


MS(nVz) : 223 (M + ) ; IR(neat) : 3472, 3378, 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cm" 1 ; NMR2(300 
MHz):0.24(6H,s),1.02(9H,s),3.50(2H,brs),6.59-6.83(4H,m) 


lc 


Me 

^OTBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm -1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 
brs), 6.53-6.71(3H,m) 


Id 


TBSO^Me 


MS(m/z) : 237 (M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm" 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 
(lH,s), 6.55(2H,d,J=10.5) 


le 


TBSO^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm" 1 ; NMR2(300MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H,m), 6.79(lH,d, 
J=2.5) 


If 


a NH2 

TBSO^^N0 2 


MS(m/z) : 268(M T ) ; ER(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm" 1 ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,d,J=9.0), 
6.90-6.96(lH,m). 7.49-7.54(lH,m) 


lg 


nr NH2 

S^Me 
TBSO 


MS(nVz) : 237(M + ) ; ER(neat) : 2954, 2857, 1701, 1469, 1418, 
1254cm" 1 ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,d,J=7.8), 
6.86 (lH,dd,J=7.8,7.8) 


2a 


Cn-^co 2 h 


FN : 232 


2b 




FP : 274 


2c 




FP : 248 


2d 




FN : 233 


3 




FAB-MS:264 (M + ) 


4 


^ h 

Q-i^co 2 h 

ci (3 


FP : 248 
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5 


0 2 N H 

O 

<"NFmoc 


MS(m/z) : 457 (M + ) ; IR(neat) : 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm" 1 ; NMR2(300 MHz): 1.82-2.38 
(4H,m), 3.52-3.84 (2H,m), 4.08-4.68 (4H,m), 6.98-7.83 
\i iJti,mj, o.iy-o./o (\.tn,ja), o. /o ^iJti,Dr s) 


6 


_J /le w 

Q-Wo 

Me QIFmoc 


MS(m/z):440(M + ); IR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm' 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (llH,m) 


7 


^ CI H 

Q-Wo 

cl i^J\IFmoc 


MS (m/z) : 481(M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1128, 1090, 1035, 990, 908, 764, 742 cm" 1 ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
4.43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,d,J=7.4), 7.76 (2H,d,J=7.4), 8.55 (lH,br s) 


8 


F ^JJFmoc 


FP : 456 


9 


CI Q^Fmoc 


FP : 472 


10 


BnNH^O 

^JslFmoc 


MS(nVz):426(M + ); ER(neat) : 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028, 740 cm" 1 ; NMR2(300MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 
7.04-7.82 (13H,m) 


11 


PhNH^O 

x^NFmoc 


MS(m/z):412(M"); IR(neat) 13315, 2883, 1696, 1602, 1196, 
1121,986,909,758,740 cm" 1 ; NMR2(300MHz): 1.60-2.12 
(4H m), 3.36-3.72 (2H,m), 4.16-4.62 (4H,m), 7.04-7.82 
(13H,m) 


12 


Pr H 

aY 

\ iMrmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 


13 


?l H 

uT 

/|\|C mnP 


MS(m/z):446(M + ); IR(neat): 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm' 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (HH,m), 8.30-8.40 (lH,m) 


14 


MeO j-j ^ 

^JFmoc 


MS(m/z):442(M + ); IR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm" 1 ; NMR2(300 
MHz): 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


H 

^ (SjFmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 


c NFmoc 


MS(m/z) :480(M + ) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120,758,741 cm" 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2H,m), 4.08-4.64 (4H, 
m), 7.08-7.84 (HH,m), 8.08-8.32 (lH,m) 


17 


AlFmoc 

\ — / 


MS(m/z):490(M + ); IR(neat) : 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm" 1 ; NMR2(300 MHz): 1.81- 
2.16 (3H,m), 2.44-2.64 (lH 5 m), 3.34-3.80 (2H,m), 4.10-4.62 
(4n,m), /.2Z-/.54 (lZJri,m.l 


18 


If* H 

6-y 

\ iMrriiuc 


MS(m/z) : 454(M") ; IR(neat) : 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm" 1 ; NMR2(300 MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lH,m), 2.93-3.13 
(lH,m), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5H,m) ' 


19 


f NrlTlOC 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm" 1 ; NMR2(300 MHz): 1.80- 
2.64 (4H,m), 3.34-3.78 (2H,m), 4.00-4.62 (4H,m), 7.06-7.86 
(12H,m), 9.29 (lH,br s) 


20 


ff H 

by 


MS(m/z):430(M + ); IR(neat) : 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300MHz): 
1.84-2.62 (4H,m), 3.24-3.68 (2H,m), 4.04-4.64 (4H,m), 
6.96-7.88 (llH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 


21 


PL BS 

^NFmoc 


MS(m/z):542(M + ); IR(neat) : 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm" 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4H,m), 3.38-3.74 
(2H,m), 4.08-4.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 
(2H,m) 


22 


^ (%IFmoc 


MS(m/z):427(M0; IR(neat): 3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H,m), 6.66-6.80 (2H, 
m), 6.95-7.05 (lH,m), 7.16-7.45 (5H,m), 7.52-7.65 (2H,m), 


23 


Cl r^N Fmoc 

\^ 


MS(m/z):474(M + ); IR(neat) : 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4H,m), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 
m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,m), 
7.70-7.79 (2H,m) 


24 


w VN N-Bn 
O w 


MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
3.70(2H,s), 6.78(lH,t,J=7.3), 6.92-6.95 (2H,m), 7.14(lH,t, 
J=7.9), 7.20-7.34(5H,m), 9.74(lH,s) . 


25a 


OCrLo 

(_NBoc 


MS(m/z):330(M + ); IR(neat) : 2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927, 753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4H,m), 4.58-4.88 (3H,m), 7.06-7.24(4H,m) 


25b 


Cl (ysoc 


MS(m/z):338(M + ); IR(neat) : 3306, 2978, 1683, 1540, 1395, 
1246, 1 164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H,m) 
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26 


NC H 


FP : 438 


27 


NC H 

Me \— ' 


FP : 452 


28 


EtO H 

<Q\!Boc 


FP : 335 


29 


Et0 2 C H 

uT 

^"NBoc 


FP : 363 


30 


h 2 nco h 

^ NBoc 


FP : 334 


31 


NC H 

rjJFmoc 


FP : 444 


32 


\=/ c Nrmoc 


FP : 464 


33 


QI H 

OX., 

< NFmoc 


FP : 448 


34 


Me H 

^ QMFmoc 


FP : 417 


35 


Me h 
NC \ NFmoc 


FP : 442 


36 


N ^NFmoc 


FP : 482 
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37a 


^ AlBoc 

\ / 


MS(m/z) : 321(M") ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.0 l(4H,m), 3.04-3.69(4H,m), 
3.98-4. 17(lH,m), 6.61(lH,m), 6.97-7. 19(lH,m), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8.20(lH,m) 


37b 


NC H 

^NBoc 


FP : 302 


38 


f NbOC 


FP : 303 


39 


\ / 


FP : 439 


47 


0 2 N H 


MS(m/z) : 235(M T ) ; IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146, 744 cm" 1 ; NMR2(300MHz): 
1.73-1.85 (2H,m), 2.00-2.32 (3H,m), 3.05-3.20 (2H,m), 3.94 
(lH,dd,J=4.9,9.3), 7.14-7.22 (lH,m), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lH,m), 12.19 (lH,brs) 


48 


BnNHyD 

CP 


MS(m/z):204(M T ); IR(neat):3313, 1698, 1540, 1451, 1419, 
1353, 1121, 909, 759, 736 cm" 1 ; NMR2(300 MHz): 1.67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 


49 


PhNHyO 

<V 


MS(m/z) : 190(M T ) ; IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925, 732 cm" 1 ; NMR2(300 MHz): 
1.63-1.82 (2H,m), 2.10-2.30 (2H,m), 2.94-3.14 (2H,m), 
3.80-3.88 (lH,m), 7.23-7.40 (5H,m), 9.76 (lH,br s) 


50 


Br H 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


PI H 

\_) 


MS(m/z) : 224(M T ) ; IR(neat) : 3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035, 752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3H,m), 3.00-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,br s) 


52 


MeO h 
0-% 0 H 


MS(m/z) : 220(M + ) ; IR(neat) : 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028,751 cm" 1 ; NMR2(300 MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br H 

u 6h 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 
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54 




MS(m/z) : 258(M") ; IR(neat) : 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 cm" 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 
(lH,dd,J=4.7,9.3), 7.18 (lH,t,J=7.7), 7.50-7.63 (2H,m), 8.43 
(lH,d,J=8.5), 10.53 (lH,brs) 


55 




MS(m/z):268(M T ); IR(neat): 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm" 1 ; NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), ! 
2.93-3.14 (2H,m), 3.85 (lH,dd,J=5.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lH,br s) 


56 


iPr H 


MS(m/z) : 232(M T ) ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm" 1 ; NMR2(300 MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH 5 dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J= 1.5,8.2), 9.99 (lH,br s) 


57 




MS(m/z) : 268(M T ) ; IR(neat) : 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm" 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,dd,J=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 (lH,m), 9.80 (lH,br s) 


58 


(V N T° 


MS(m/z) : 208(M r ) ; IR(neat) : 3265, 2945, 2870, 1674, 1618, 
1523,1455,1255,1101,753 cm" 1 ; NMR2(300 MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 
dd,J=4.9,9.1), 6.98-7.18 (3H,m), 8.36-8.46 (lH,m), 10.07 
(lH,br s) 


59 




MS(m/z):320(M + ); IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1 .96-2. 12(2H,m), 2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,dd,J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 




MS(m/z) : 205(M T ) ; IR(neat) : 3347, 2968, 2874, 1673, 1518, 

1456, 1303, 1198, 1157, 986, 749 cm" 1 ; NMR2(300 MHz): 

1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 

3.84-4.06 (3H,m), 6.74-6.85 (2H,m), 6.99-7.08 (lH,m), 

7 1 8-7 f9W mS o fin nw v>r <a 
/.io /.ju ^n,mj, 7.uv ^ixi,Dro^ 


61 




MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1127, 1051, 868, 750 cm' 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 
2.18-2.30 (lH,m), 2.61-2.75 (lH,m), 2.97-3.08 (lH,m), 
i.L\i-5.55 (lJtl,m), 4.j3 (2H,d,J-O.U), /.lo-/.4U (4H,m) 


62 




MS(m/z) : 218(M + ) ; IR(neat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 


<Vnh 

\_J 


MS (m/z) 259(M0 > IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm" 1 ; 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH,br s) 
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NC H 

0% 


FP : 216 
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65 


NC H 


FP : 230 


66 


\_r n 


FP : 234 


67 


NC H 

ci vJ H 


FP : 250 


68 


NC H 


FP : 222 


69 


W~ N Y° 


FP : 242 


70 


CI H 


FP : 226 


71 


Me H 


FP : 195 


72 


Me H 

0 

lip /^MU 


FP : 220 


73 


F 3 9 H 

N /^NH 

\ 1 


FN : 258 


74a 


\K-\Lo 
0Me <> 


MS (ra/z) :234(M T ) ; IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH,m), 2.81-3.02(2H,m), 3.69- 
3.72(lH,m), 3.83(3H,s), 4.42(2H,d,J=6.0), 6.84-6.92(2H,m), 
7.21-7.27(2H,m) 


74b 




MS(m/z) : 229(M T ) ; ER(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092,750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H,m), 2.06-2.3 l(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.16-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


H 

W~ N Y° 
VNhAjH 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm" 1 ; NMR2(300 
MHz): 1.69-2.00(4H,m), 1.99-2.30(2H,m), 3.02-3.1 9(2H, 
m), 3.90(lH,m), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 
(lH,m), 9.05(lH,s) 


74d 


Me H 

\_/ 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.81-0.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 


74e 


CI H 

ox 

MeO ^ 


MS(m/z):254(M + ); IR(neat): 1685, 1590, 1520, 1459, 1306, 
1169, 1027cnr ; NMR2(300MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3. 18(2H,m), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 

TBSO ^ H 


MS(m/z) : 334(M T ) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm -1 ; 
NMR2(300 MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3. 13(2H,m), 3.89 (lH,dd,J=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,d,J=7.5), 7.00(lH,t,J=8.0), 
9.18(lH,s) 


74g 


Me H 
TBSO^^ (JvIH 


MS(m/z) : 334(M0 ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm -1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3. 14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,d,J=8.1),9.61(lH,s) 


74h 


CI H 

Jyn y o 


MS(m/z):239(M T ); ]R(neat):3419, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD 3 0D): 1.66-1.74 (2H,m) 3 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(lH,brt,J=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


CI H 

0% 

TBSO x — 


MS(m/z):354(M0; IR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm" 1 ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3. 17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,dd,J=8.4,2.7), 7.18(lH,d,J=8.4), 8.10 
(lH,d,J=2.7), 10.38(lH,brs) 


74j 


CI H 

XT I 

HO^^ (JW 


MS(m/z) : 240(M T ) ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm -1 ; 
NMR2(300 MHz): 1 .63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,dd,J=9.4,5.0), 6.67(lH,dd,J=8.8,2.6), 2.50 (lH,d,J=2.6), 
8.03(lH,d,J=8.8) 


74k 


OH 


MS(m/z) : 251(M + ) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4,01(lH,dd,J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OCn t o 
<> 


MS(m/z) : 230(M + ) ; IR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225, 731, 926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,d,J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 




MS(m/z) : 238(M T ) ; IR(neat) : 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1140, 1050, 837, 799, 755 cm" 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m), 8.35-8.55 (lH,m), 11.53 (lH,br s) 


80 


h 2 nco h 

VJ S|H 


FN : 232 


81 


EtO H 

ox 


FP : 235 


82 


BOX H 

6% 


FP : 263 


83 




FP : 202 


84 


NC 


FP : 203 


85 




MS(m/z) : 221(M T ) ; BR(KBr) : 3372, 2958, 2869, 1618, 
1571, 1512, 1416, 1353, 1265, 1233, 1154, 1038, 743 cm -1 ; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H,m), 2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,quint,J=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,d,J=8.5), 7.36(lH,t,J=8.2) 9 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


iPr H 


MS(m/z):218(M r ); IR(neat): 3364, 2961, 2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039, 747 cm" 1 ; NMR2(300MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4H,m), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 




MS(nVz):210(M T ); IR(neat) : 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm" 1 ; NMR2(300 MHz): 
1.39-1.98(4H,m), 2.83-3 .04(2H,m), 3.30-3.42 (lH,m), 3.60- 
3.71(lH,m), 4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,d,J=7.0), 
7.08(lH,t,J=7.0), 7.19(lH,d,J=7.6) 


89c 


Me H 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 
1605, 1515, 1401, 1319, 1260, 746cm" 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1.86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,t,J=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 
dd,J= 12.0,4.7), 3.42-3.49 (lH,m), 6.60(lH,d,J=8.1), 6.64 
(lH,t,J=7.5), 7.04(lH,d,J=9.9), 7.10(lH,t,J=7.7) 


89d 


Cl H 

MeO ^ 


MS(m/z) : 240(M + ) ; IR(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1. 55(1H, 
m),1.64-2.25(4H,m),2.93-3.22(4H,m),3.38-3.50(lH,m), 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,d,J=8.4) 
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89e 


Me 

ohA, h 


MS(m/z) : 206(M + ) ; IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm' 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1.86(2H,m), 2.07-2.23 (2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,t,J=7.8) 


89f 


Me h 

VJ 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm 4 ; NMR2(300MHz): 1.45-2.05(4H,m), 2.06(3H,s), 
2.95-3.60(5H,m), 5.31 (lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8. 1,7.2) 


89g 


CI H 

&x 


MS(m/z) : 226(M + ) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm" 1 ; NMR1 (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 




MS(nVz) : 192(M + ) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103,757 cm -1 ; NMR2(300 
MHz): 1.62-31 (5H,m), 2.97-3.14 (2H,m), 3.67 (lH,s), 3.84 


90b 


CI H 
^ ^NBoc 


MS(m/z) : 324(M") ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593, 1523, 1407, 1288, 1180,762cm- 1 ; NMR2(300MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 
(2H,m), 4.30-4.55(2H,m), 7.01-7 .07(lH,m), 7.23-7.30(lH 5 
m), 7.36(lH,brd,J=8.1), 8.40 (lH,brd,J=8.1), 9.22(lH,brs) 


90c 


CI Me 

^ a* 


MS(m/z) : 238(M + ) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm" 1 ; NMR2(300MHz): 1.68-2.05(4H,m), 3.30 (3H,s), 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4H,m) 


90d 


OH r^NH 


MS(m/z) : 220(M T ) ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 11 S3, 1025, 841, 758cm" 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(lH,t,J=7.4), 6.95(2H,t,J=8.2), 7.15(lH,t,J=7.9), 9.74(lH,s) 


40 


BOQ O A 


FP : 456 


41 




MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2 (300 MHz): 1. 37-1. 85(6H,m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 


BocNH ^n5a F 


MS(m/z) : 462(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 
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BocNH'X^n'^y^V 01 


MS (m/z) : 384 (M T ) ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm" 1 ; NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H,m), 
1.80-1.87(2H,m), 1.99-2.03(2H,m),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lH,d,J=8.4), 7.50 (1H, brs) 


44 


BocNH^4j-Bn 


FP : 317 


45 


A 


<snl • TTP1 

FP : 227 


46 


BocNH-^n^^QQ^ 


FP : 385 


77 


H ^°Oi F 


MS(m/z) : 326(M T ) ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm" 1 ; NMR2 
(300 MHz): 1.20-1. 87 (8H,m), 1.88-2.04(2H,m), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4H,m) 


78 




MS(m/z) : 362(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H,m), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 QH,dd,J= 
9.3, 2.5), 7.51 (lH,t,J=7.1), 7.72 (lH,d,J=8.5), 
7.86 (lH,d, J=8.5), 8.32 (lH,dd,J=9.6,5.8) 


79 


H 2 N^ N WI 


MS (m/z) : 284 (M") ; IR (neat) : 2930, 1561, 1469, 
1340, 1129, 1030 cm' 1 ; NMR2(300MHz): 1.41- 
1.50 (2H,m), 1.56-1.63 (2H,m), 1.66-1.74(2H,m), 
1.95-1.99 (2H,m), 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7.19-7.23 (lH,m), 7.37 (1H, 
d,J=8. 1),7.50-7.51 (lH,m) 


86a 




Sal : 2HC1 
FP : 285 


86b 


U H XXi F 


FP : 356 


87 




FP : 404 


88 




FP : 429 
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Ex 


A-X-B- 




1 


0 2 N H 


MS(m/z):545(M T ); IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277, 753, 665 cm" 1 ; NMR2(300 MHz): 1.52- 
2.34(12H,m), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4. 16(lH,m), 4.37-4.45(lH,m), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (1H, m), 8.80-8.85 (lH,m), 
11.13 (lH,br s) ; T al 20 D : ~12.2°(c=0.25,CHCl 3 ) 


2 


BnNH^O 


MS(m/z):514(M T ); IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm -1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H,m), 7.40-7.62 (3H,m), 
7.71-7.83 (3H,m) ; [ al 20 D : -40.3°(c=0.65,CHCl 3 ) 


3 


PhNH^O 


MS(m/z):500(M T ); IR(neat): 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm" 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3H,m), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lRm), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H,m), 9.87 
(lH,br s) ; \a ?% : -70.3°(c=0. 15,CHC1 3 ) 


6 


?r H 


MS(nVz):578(M' r ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99(lH,m), 7.19-7.33 (2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
br s) ; [ a 1 20 D : -40.5°(c=0.24,CHCl 3 ) 


7 


CI H 


MS(m/z):534(M T ); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441,1341,1248,1216,871,754cm" 1 ; NMR2(300MHz): 
1.48-2.16(llH,m), 2.46-2.55(lH,m), 3.20-3.31(3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lH,m), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ a] 20 D : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(nVz):530(M^); IR(neat) : 3383, 2954, 1681, 1632, 1601, 
1529,1341,1252,1217,871,754 cm" 1 ; NMR2 (300 MHz): 
1.49-2. 17(1 lH,m), 2.41-2.50(lH,m), 3.23-3.34(3H,m), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lH,m), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH,br s) ; \a ] 2 % : -52.2°(c=0.23,CHCl 3 ) 
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9 


01 fir 


MS(m/z) : 548 (M ) ; IR(neat) : 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm -1 ; NMR2(300 
MHz): 1.43-1.58 (2H,m), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H,m), 7.39-7.48 (lH,m), 7.54-7.84 
(5H,m) ; T a 1 2 °d : -40.2°(c=0.14,CHCl 3 ) 


11 


Br h 


MS(m/2):578(M r ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
brs) ; [al 20 D : +48.3°(c=0.19,CHCl 3 ) 


12 




MS(m/z):568(M T ); IR(neat): 3385, 2954, 1693, 1529, 1320, 
1170, 1115, 871, 758 cm" 1 ; NMR2(300 MHz): 1.48-2.16 
(llH,m), 2.42-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 
(lH,m), 3.67 (2H,s), 4.02-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7.41-7.61 (4H,m), 
7.72-7.83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,brs) ; 
ral 20 D : -32.5°(c=0.11,CHCl 3 ) 


13 




MS(m/z):578(M + ); IR(neat) : 3267, 2952, 1690, 1630, 1531, 
1398, 1249, 1216, 1073, 826, 756 cm" 1 ; NMR2(300 MHz): 
1.48-2.26 (HH,m) 5 2.55-2.65 (lH,m), 3.10-3.36(4H,m), 3.67 
(2H,s), 3.88-4.24 (2H,m), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3H,m), 10.11 (lH,br s) ; 
ral 20 D : -58.r(c=0.12,CHCl 3 ) 


14 


iPr h 


MS(m/z):542(M T ); IR(neat) : 3356, 2960, 1685, 1630, 1611, 
1587, 1530, 1342, 1249, 870, 756 cm" 1 ; NMR2 (300 MHz): 
1.16-1.27(6H,m), 1. 50-2.20(1 lH,m), 2.56-2.67 (lH,m), 
3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 (lH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; 
["a "Id : -68.6°(c=0.09,CHCl 3 ) 


15 




MS(m/z):578(Ml; IR(neat) : 3264, 2952, 1690, 1627, 1611, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm" 1 ; NMR2(300 
MHz): 1.62-2.22 (HH,m), 2.53-2.68 (lH,m), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m), 4.25- 
4.44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2H,m),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,br s) ; 
ral 20 D : -78.0°(c=0.18,CHCl 3 ) 


16 




MS(m/z):518(M T ); IR(neat) : 3379, 2955, 1691, 1616, 1527, 
1456, 1342, 1216, 871, 757 cm' 1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H,m), 2.52-2.62 (lH,m), 3.14-3.40 
(4H,m), 3.68 (2H,s), 4.02-4.27 (2H,m), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m), 7.40-7.47(lH,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
br s) ; \a f\ : -80.8°(c=0.22,CHCl 3 ) 


17 


OTBS 


MS(m/z) : 630(M") ; IR(neat) : 3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96-4.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH,m), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3H,m), 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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18 


H 2 N H 

<*£ 


MS(nv'z):515(M T ); IR(neat) : 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140, 754 cm" 1 ; NMR2(300 MHz): 
1.48-2.25 (llH,m), 2.50-2.58(lH,m), 3.16-3.40(4H,m), 3.67 
(2H,s), 3.90-4. 10(lH,m), 4.18-4.26(lH,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H,m), 9.11 
(lH,br s) ; r «1 2 °d : -114 o (c=0.04,CHCl 3 ) 


22 




MS(m/z):562(M0; IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm" 1 ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2. 15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH,m), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4. 12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH 5 m),7.12-7.36(5H,m).7.38-7.47(lH,m) 5 7.53-7. 
62(lH,m),7.70-7.84C3H,m) ; r a 1%: -52.7°(c=0.21,CHCl 3 ) 


27 


CI 


MS (m/z) : 568 (M T ) ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm" 1 ; NMR2(300 MHz): 1.59 (4H,brs),1.74-1.80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H,m), 3.37-3.43 (lH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,dd,J=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; [ al 20 D : -94.2°(c=0.01,CHCl 3 ) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm" 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (lH,t,J=8.0), 7.24 
(lH,m), 7.36(lH,d,.T=8.0), 7.43(1 H,dd,.T=2.2,9.9), 7.60(2H,t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
(m/z)511.53(M + ) 


34 


EtO H 


Sal: Fu 

FP: 545 ; NMR1 : 1 .39 (3H, t, 7 = 6.9 Hz), 7.69 (1H, dd, 7 
= 10.3, 2.5 Hz), 8.18 (1H, d, 7 = 7.8 Hz) 


35 


NC H 
Me 


Sal: Fu 

FP: 540 ; NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
7 = 8.3, 3.4 Hz) 


36 


NC H 


FP: 532 ; EA: Cal (C 29 H3oN 5 0 2 FS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
5AL, o, J.yt) 


37 


\_/ 


Sal: Fu 

FP:552; NMR1:3.81 (2H, s), 4.54 (1H, dd, 7 = 7.0, 4.2 Hz), 
8.90 (1H, d, 7 =4.0 Hz) 


38 


Ql H 


Sal:Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, 7= 7.6, 3.2 Hz), 
8.35 (lH,d,7=7.6Hz) 
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39 


Me H 

Ay 


Sal:Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H 5 s), 4.35-4.40 (1H, 
m) 


40 


FgC^H o 


FP: 570 ; NMR1: 3.69 (2H, s), 4.48 (1H, t, J= 5.4 Hz), 8.88 
(1H, s) 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, /= 8.3, 2.9 Hz), 
8.21 (1H, d, J =8.3 Hz) 


42 




MS(ra/z) : 539(M T ) ; IR(KBr) : 3296, 2952, 1611, 1532, 
1413, 1343, 1250, 753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(HH,m), 2.69(lH,dd,J=ll.l,6.0),3.15-3.34(4H,m), 3.68 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(1 H,brd,J=9.3), 7.57(lH,brd,J=8.7), 
7.72- 7.80(3H,m), 7.92(lH,brd,J=7.5), 8.24(lH,brs), 
10.3(1H, bis) ; r«l 2D D : -25.0° (c=0.104,MeOH) 


43 


Ql H 

MeO V_5 


MS(m/z) : 551((M+1) T ) ; IR(neat) : 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm" r ; NMR2(300MHz): 1.40-1.55(2H,m), 
1.75-2.18(10H,m), 3.04-3.20(6H,m), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH,m),7.11 (lH,d,J=8.7), 7.20-7.27(lH,m). 7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6), 7.71-7.85(3H,m) ; [ a]\ : -20.9° 
(c=0.10,MeOH) 


44 


O-Ro 

VNH^r 


MS(m/z) : 539(M") ; IR(KBr) : 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm" 1 ; NMR2 
(300 MHz): 1. 42-2.21 (HH,m), 2.56(lH,m), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,d,J=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,t,J=7.3), 7.04(lH,d,J=7.6) 5 7.15 
(lH,s), 7.39(2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s) ; fafn : -0.06° (c=0.063,MeOH) 


45 


OH 

o 2 n 


MS(m/z) : 561(M T ) ; IR(KBr) : 3381, 2966, 1612, 1534, 
1363,808,734cm" 1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,dd,J= 16.8,8.4), 3.57-3.70(3H,m), 4.09 (2H,s), 4.17- 
4.30(lH,m), 4.54-4.58(lH,m), 5.38-5.41 (lH,m), 7.19-7.38 
(3H,m), 7.47(lH,brd,J=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ a] 20 D : -46.9° 
(c=0.026,MeOH) 


46 


V> H ^ 

H 2 N"^ QT 


MS(m/z) : 549(M T ) ; IR(KBr) : 3357, 2952, 1637, 1523, 
1341, 1226cm" 1 ; NMR2(300MHz): 1.60-2.1 5 (9H,m), 2.43- 
2.51(lH,m), 3.22-3.30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4.17(lH,m), 4.39(lH,d,J=8.4), 4.59 
(lH,dd,J=8.4,1.8), 6.56 QH,dd,J=9.0,2.7), 6.68(lH,d,J=2.7), 
7.21-7.28(lH,m), 7.43(lH,dd,J=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) ; [ af% : 
-18.2° (c=0.022,MeOH) 
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47 




MS(m/z) : 525(M^) ; ER(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm" 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1. 60-2.08(1 lH,m), 3.15-3.35(6H,m), 3.61(2H 5 s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1) 5 6.55(lH,brs), 
6.79(lH,d,J=8.1). 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd 3 J=8.7), 7.55(lH,brd,J=8.4), 7.72-7.8 l(3H,m), 8.07 
(lH,brs) ; ral 2 °D : +5.48° (c=0.084,MeOH) 


48 


Cl H 


MS(m/z) : 536(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.28-1.45(2H,m), 1.63-2.09(10H,m), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78('lH,s), 7.20(lH,t,J=8.8), 7.38(lH,d,J=10.2), 
7.52 (lH,d,J=8.5), 7.68-7.76(3H,m) ; [ af% : -28.3° 
(c=0.074,MeOH) 


49 


Me h 

ho^Cn. 


MS(m/z) : 517((M+1) T ) ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1. 88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs),6.18(lH,s), 6.21(lH,s), 6.93(lH,t,J=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d,J=9.6), 7.70-7.82(3H, 
m) ; [al 20 D : -45.2° (c=0.042,MeOH) 


50 


Me 


MS(m/z) : 516(M T ) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300 MHz): 1.52-1.97 
(12H,m), 2.53-2.62(lH,m), 3.20-3.43(6H,m), 3.73(3H,s), 
4.03-4.1 8 (2H,m), 4.42-4.50(lH,m), 4.72 (lH,d,J=7.5), 6.73 
(lH,dd,J= 1.2,7.2), 6.88(lH,d, 1=6^), 7.04(lH,t,J=7.8), 7.44 
(lH,dd,J=2.4,9.9), 7.61(lH,d,J=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; [al 20 D : -22.5° (c=0.10,MeOH) 


51 


Men 


MS(m/z) : 501(M") ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm 1 ; 
NMR2(300 MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2. 10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.15(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (lH,t,J=7.5), 
7.21-7.28(lH,m), 7.44(lH,dd,J=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; [af D : -9.4° (c=0.16, MeOH) 


52 


CI H 
HCT^ (V 


MS(m/z) : 550(M") ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,d,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38QH,dd,J=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) ; [ar D : -36.0° (c=0.090,MeOH) 


53 


CI Me 

6^ 


MS(m/z) : 548(M\) I IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1343, 1250, 752cm" 1 ; NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,d,J=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3H,m). 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [a] D : -33.3° 
(c=0.036,MeOH) 
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54 


0 2 N H 


MS(m/z) : SSl^ 1 ") ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174,745cm- 1 ; NMR2(300 MHz): 1.40-2.12 
(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m), 4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH 5 t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5), 7.69-7.77(3H,m), 8.10 (lH,d,J=8.5), 
8.27(lH,m) ; far° D : -0.23° (c=0.078,MeOH) 


55 


tBu-CyO 


MS(m/z) : 481(M") ; IR(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm -1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6H,m), 1.69-1.80(2H,m), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4. 14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lH,m), 
7.39-7 .48(lH,m), 7.54-7.62(lH,m), 7.70-7.82(lH,m) ; 
ral 20 D : -31.3° (c=0.28,MeOH) 


56 


oh rY 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm" 1 ; NMR2(300 MHz): 1 .42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2H,s), 3.99(lH,m), 4.17(lH,d,J=8.2), 6.80(1H, 
t,J=7.4), 6.91-6.99(2H,m), 7.14 (lH,t,J=7.4), 7.22(lH,m), 
7.39(lH,d,J=9.1), 7.53 (lH,d,J=8.5), 7.68-7.76(3H,m) 


59 


QHH 

ox 


MS(m/z):516(M T ); IR(neat): 3371, 2955, 1631, 1611, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm" 1 ; NMR2(300 
MHz): 1.48-1.63(2H,m),1.66-2.20(9H,m), 2.51-2.61(lH,m), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4. 16(lH,m), 4.29(lH,d, 
J=8.5),4.70(lH,d,J=7.4),6.78-6.88(lH,m), 6.93-7.12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7.70- 
7.84(3H,m), 10.23(lH,br s) ; \af% : -166°(c=0.02,CHCl 3 ) 


60 


CI H 
OH ^ 


MS(m/z) : 551((M+lD ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm" 1 ; NMR(300 MHz, 
CD 3 OD): 1.75-1.85(6H,m), 2.02-2.30(6H,m), 3.35-3.43(3H, 
m), 3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2H,m), 7.23(lH,d,J=8.7), 7.33 (lH,td,J=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; [al D -30.8° (c=0.13,MeOH) 


61 


Me 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2954, 1616, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm" 1 ; NMR2(300MHz): 
1.52-1.92(9H,m), 2.05-2. 18(3H,m), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4H,m),3.71(2H,s), 4.72(lH,d,J=7.8), 6.73 
(lH,d,J=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8.1,15.9), 
7.44 (lH,d,J=9.9), 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(lH,s) ; \af \ : -48.8° (c=0.40,MeOH) 


62 


Me h 

HO^ QsT 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm" 1 ; NMR2(300 MHz): 
1.50-1. 6 l(2H,m), 1.70-1. 9 l(6H,m), 2.03-2. 17(4H,m), 2.08 
(3H,s), 2.53(lH,dd,J=5.9,12.0), 3.17-3.37(4H,m), 3.67 (2H, 
s), 4.03-4. 14(lH,m), 4.30(lH,d,J=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,dd,J=3.0,4.8), 7.21-7.27(lH,m), 7.41- 
7.50(2H,m). 7.56(lH,d,J=9.3), 7.72-7.79(3H,m), 8.93 (1H, 
s) ; \af% : -50.4° (c=0.60,MeOH) 


63 


NC H 

6X 


Sal: Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, /= 8.3, 3.0 Hz), 
7.96 (1H, dd, J =9.1, 5.9 Hz) 
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64 


EtOOC h 

VJ 


Sal:Fu 

FP: 573 ; NMR1: 1.26 (3H,t, /= 7.2Hz), 3.80 (2H, s), 6.27 
(1H, d, J = 7.8 Hz) 


65 


H 2 N-CO H 


Sal:Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, 7 = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, 7 = 8.3 Hz) 


66 


CN 

041 o 


Sal: Fu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, 7= 8.3, 2.9 Hz), 
7.96 (1H, dd, J =9.1, 5.6 Hz) 


67 


CN 

04Lo 
c. <y 


SalrFu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, 7= 8.1, 3.2 Hz), 
7.96(lH,dd, J =8.8, 5.9 Hz) 


68 


L^nLo 

NC Am- 

VT 


Sal: Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 8.8, 2.5 Hz) 


69 




FP: 513 ; NMR1: 3.68 (2H, s), 7.08 (1H, t, J = 7.6 Hz), 7.94 
(lH,dd,J=8.8,5.8Hz) 


70 


NC H 

vr 


FP: 512 ; NMR1: 3.69 (2H, s), 6.60 (1H, t, 7= 7.6 Hz), 7.06 
(1H, d, J =8.8 Hz) 


71 


NaOOC h 

[Ti N T 0 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, J = 8.3 Hz) 


72 




FP: 528 ; NMR1: 3.73 (2H, s), 4.43 (2H, d, /= 6.4 Hz), 8.24 
(1H, t, J =5.9 Hz) 


73 


0 2 N 

VJ 


Sal: Fu 

FP:545 ; EA: Cal (C31H33N4O4F.C4H4O4.H2O) C, 61.94; H, 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal: Fu 

FP: 534 ; EA: Cal (C31H33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


°Jt H 


SalrFu 

FP: 546 ; NMR1: 3.75 (2H, s), 4.26 (1H, d, 7 = 6.3 Hz), 7.18 
(1H, t, 7 = 7.3 Hz) 


77 


cHex 

& 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, 7= 8.8 
Hz) ; EA: Cal (C 31 H 35 N 2 OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 


78 


Quo 

& 


FP: 500; NMR2: 3.10 (2H, t, 7 = 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (lH,d, 7=8.8 Hz) 


79 




FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d, 7=8.4 Hz) 


80 




Sal:Fu 

FP: 514 ; NMR1: 3.82 (2H, s), 4.17-4.30 (lH,m), 7.97 (1H, 
dd, 7= 8.8, 5.9 Hz) 


96 


& 


FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
(1H, d, J = 8.4 Hz) 


97 




Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


u 


FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 
F, 3.52. Fnd: C, 75.39; H, 7.17; N, 7.77; F, 3.61 


100 


Ph 

& 


Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




MS(m/z) : 558(IVf ) ; IR(KBr) : 3426, 2909, 2851, 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm" 1 ; NMR2(300 
MHz): 1.46-1.68(10H,m), 1.72-1.99(12H,m), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lH,m), 7.20-7.28 
(lH,m), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; [al 20 D : -34.1° (c=0.27,MeOH) 
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104 


MeH 
H 2 N-CO O 1 


MS(m/z) : 557(M T ) ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm" 1 ; NMR(300 
MHz, CD3OD): 1.66-1.82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH,m), 7.21-7.3 l(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8° (c=0.09,MeOH) 


105 


Me H 
MeO-CO VJ 


MS(m/z) : 572(M' : ) ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247, 763cm" 1 ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.71-1.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH,m), 4.67(2H,d,J=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7. 62(1 H,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ a] 20 D : -44.0° 
(c=0.16,MeOH) 


106 


Me H 


MS(m/z) : 530(M T ) ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm" 1 ; NMR2(300 
MHz): 1. 50-1. 64(2H,m),l. 68-1. 78(2H,m), 1.79-1.92(3H,m), 
1.96-2.15(5H,m), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4. 15(lH,m), 4.29-4.38 (lH,m), 
4.62 (lH,d,J=7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H,mi 7.55 (lH,d,J=8.4), 7.69-7.80 
(3H,m),9.12(lH,s) ; \ af\ % : -46.6° (c=0.58,MeOH) 


107 


F H 

AT 

ho^ (y- 


MS(m/z) :534(M"); IR(KBr):3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41(lH,m), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lH,m), 4.55(lH,d,J=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH,m), 7.39-7.46(lH,m), 7.55(lH,d,J= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; [ af \ : -45.3 (c=0.46,MeOH) 


108 


OM H 

HCT^ (^T 


MS(m/z) : 561(M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H,m), 3.26-3.4 l(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lH,m), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.71-7.81(3H,m), 8.29 
(lH,d,J=9.0),10.69(lH,s); \ af° D :-65.5° (c=0.38,MeOH) 


110 


W 0H 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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Ex 


A-X-B- 


Dat 


4 


& 


MS(nVz) :514(M + ); IR(neat) : 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213,748 cm" 1 ; NMR2(300MHz): 1.36- 
1.55 (2H,m), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH,m), 
8.22-8.29 (lH,m) ; \ af% : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNH^O 

& 


MS(m/z):488(M0; IR(neat) -.3312,2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm -1 ; NMR2(300 MHz): 1.35- 
1.54 (2H,m), 1.71-2.25 (7H,m), 2.38-2.50 (lH,m), 2.78-3.42 
(4H,m), 3.58-3.93 (3H,m), 4.12-4.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3H,m), 8.22-8.24 (lH,m) ; [ a] 20 D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


?r H 


MS(m7z):552(M T ); IR(neat): 3351, 2946, 1691, 1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm 1 ; NMR2 (300 MHz): 
1.41-1.57 (2H,m), 1.90-2.25(7H,m), 2.44-2.53 (lH,m), 2.78- 
2.91(2H,m), 3.25-3.35(lH,m), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m) : 4.32 (lH,d, J=8.2), 4.63-4.68 (lH,m), 
6.92-7.00 (lH,m), 7.20-7.33 (2H,m), 7.40-7.55 (3H,m), 
7.68-7.83 (3H,m) 3 8.27-8.34 (lH,m), 9.30 (lH,br s) ; 
\af°v : -43.4°(c=0.17,CHCl 3 ) 


19 


Ql H 


MS(m/z):508(M T ); IR(neat) : 3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2H,m), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H,s), 
3.68-3.84(lH,m), 4.30(lH,d,J=7.7), 4.68(lH,d,J=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5H,m), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lH,br s) ; \a "| 20 D : -88.7°(c=0.09,CHCl 3 ) 


20 


iPr h 


MS(m/z):516(M0; IR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6H,m), 1.42-1.58 (2H,m) 5 1.74-2.27(7H,m), 2.57- 
2.68(lH,m), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0), 4.69 (lH,d,J=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) ; 
ral 20 D : -122.0°(c=0.08,CHCl 3 ) 


21 


iPr h 


MS(m/z):516(M"); IR(neat) : 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm -1 ; NMR2(300 
MHz): 1.15-1.31(6H,m), 1.32-1.49(2H,m),1.70-2.23(8H,m), 
2.76-3. 00(3H,m), 3.06-3. 18(2H,m), 3.23-3.34(2H 5 m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H,m), 7.04-7. 16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3H,m) ; \ af° D : -34.1°(c=0.11,CHCl 3 ) 
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23 




MS(m/z):502(M T ); IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250,1141,909,870,769,731cm" ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1.75-2.25(13H,m), 2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H s m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,m), 
8.73 (lH,br s) ; \ af% : -117°(c=0.13,CHCl 3 ) 


26 


QHh 


MS(m/z) : 476(M") ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm" 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH„q,J=9.6), 3.32 (lH,t, 
J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J=7.3), 6.91(lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,d,J=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


CI 


IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,dd,J=6.0,12.0), 
2.85 (2H,d,J=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH,m), 4.35(lH,d,J=7.7),4.68(lH,d, J=7.7), 
7.12(lH,t,J=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d,J=8.2), 7.72 (2H,d,J=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M + ) 


33 




MS (m/z) : 518(M T ) ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300 MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m), 2.14(2H,q,J=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,t,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,d,J= 
5.8), 6.83(lH,d,J=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3H,m), 
7.40 (lH,br s), 7.42 (lH,d,J=7.4), 7.49 (lH,d,J=8.5), 7.72 
(2H,d,J=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [ af% : -53.4° 
(c=0.03,EtOH) 


57 


Me h 


MS(m/z):494(M T ); IR(neat): 3314, 2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm" 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.8 1 (2H,d, J= 1 0.2),3 . 1 5-3 .41 (2H,m), 3.61 
(2H,s),3.66(2H,m),4.18(lH,t,J=5.3),4.28(lH,d,J=6.7),6.63- 
6.89(lH,m),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,d 5 J= 
8.2), 7.68-7.77(3H,m) ; [al 20 D : -19.5° (c=0.076,MeOH) 


58 


CI H 


MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm" 1 ; NMR2(300 MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH 5 m), 3.20-3.26(3H,m), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,t,J=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d,J=9.7),7.38(lH,d,J=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3H,m) ; r al 20 D : -24.2° (c=0.098,MeOH) 


76 


u 


Sal: HC1 

FP: 439 ', MP: 147-149 


81 


PhO 

6^ 


Sal: HC1 

FP: 455 ; EA: Cal (C 2 9H 2 7N 2 0 2 F.HC1) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


PhCH 2 0 

& 


Sal: HC1 

T7P- AfiQ ' PA - Pol fP„,iH™'\T„Pi„lH HP1 T4„PA P 68. 8Q- TT 
rr. 40y , CjJ\. (_ai ^30ll29l>2^2^-rt^l..n. 2 'J / ) Oo.oy, JflL, 

6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0^ 


FP: 469 


84 


Ph-CO 

ix 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F 5 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


u 


Sal: HC1 

FP: 473 ; EA: Cal (C29H 2 6N 2 0 2 F2.HC1) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


PhS 

& 


Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSF.C4H4O4) C, 67.56; H, 5.33; 
N, 4.77; S, 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74; S, 
5.45; F, 3.14 


87 


& 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, 7=7.2Hz), 7.54(1H, 
d, J=8.0Hz) 


88 


& 


FP: 429 ; EA: Cal (C26H25N4OF) C, 72.88; H, 5.88; N, 13.08; 

r, 4.43. rnfl. v_, / Z.oZ, ri, J.y4, IN, 13. lo, r, 4.33 


89 


cHex-0 

& 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (QpHssNsC^F.O.SG^Cm) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHexv^ 
Ph 


FP: 459 ; EA: Cal (C 3 oH 3 5N 2 OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 


Plw 

6 


FP:431 ; EA: Cal (C 2 8H3iN 2 OF)C, 78.11; H, 7.26; N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


PhO / 

O 


FP: 456 ; EA: Cal (C28H26N3O2F) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 


93 


0 

A 

RnD N— i ,s 


Sal: HC1 

FP: 490 ; EA: Cal (C29H32N3O3F.HCLO.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58; F, 3.45; CI, 6.57 


94 


BnO A N-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C^NsOsF.O.SQH^) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 



68 



WO 02/18335 



PCT/JP01/07321 



99 


"V 


FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


ox 

OH ^ 


MS(m/z) : 525(M T ) ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm" 1 ; NMR2(300 
MHz): 1.49-1.69(2H,m),1.89-2.39(8H,m),2.86-2.99(2H,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m),3.58(lH,d,J=12.8),3.75 
(lH,d,J=12.8),3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH J dd,J=2.9 > 8.7),7.12(lH,d,J=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(lH,d,J=8.4), 
7.70-7.8 l(3H,m), 7.94-7.98(lH,m),9.04(lH,s) ; 
ral 20 D : -69. T (c=0.18,MeOH) 
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MS(m/z) : 576(M") ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm" 1 ; NMR2(300 MHz): 1.46-2.12(10H,m), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95 7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,d,J=8.5), 
9.49 (lH,s); \a] 20 j> : -71.2°(c=0.03,MeOH) 
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MS(m/z) : 612(M") ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm" 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H,m), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,dd,J=9.1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,d,J=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [af% : 
-200.0°(c=0.004,MeOH) 
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^Cl 


MS (m/z) : 578 (M") ; IR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm" 1 ; NMR2(300MHz): 
1.45-1. 55(2H,m), 1 .60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4. l6(lH,m), 
4.24(lH,d,J=8.7), 4.64(lH,brdd, J= 1.5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,d,J=8.1), 7.50-7.54(2H,m), 8.31 (lH,dd,J= 1.5,8.1), 
9.24 (lH,brs) ; \ af% : -59.3° (c=0.04,CHCl 3 ) 
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MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm" 1 ; NMR2 (300 
MHz): 1.45-1.56(2H,m), 1.59(2H,brs), 1.70-1.77(2H, 
m), 1.83-2. 10(5H,m), 2.48-2.54(lH,m), 3.17(2H, brs), 
3.22-3.30(lH,m) 5 3.38-3.45(lH,m), 3.47(2H,s), 4.01- 
4.15(lH,m), 4.22(lH,d,J=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lH,m), 7.19(lH,dd,J=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J= 1.5,7.8), 7.37(lH,d, J=8.1), 7.51(1H, 
d,J=1.5), 8.34(lH,dd,J= 1.5,8.1), 9.48(lH,brs) ; 
ro;f 0 D : -85.0°(c=0.03,CHCl 3 ) 
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^Cl 


MS (m/z) : 542 (M") ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 cm" 1 ; NMR2(300MHz): 
1.19 (3H,d,J=6.6) 5 1.25(3H,d,J=6.6), 1.47-1.57(2H,m), 
1.63(2H,brs), 1.72-1.76(2H,m), 1.83-1.90(2H,m), 2.01- 
2.09(3H,m), 2.63(lH,brdd,J=5.4,12), 3.11(lH,dt,J=6.6, 
14), 3.17-3.26 (3H,m), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.04-4.16 (lH,m), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H,m), 7.38 (lH,d, J=8.4), 7.51 (1H, 
d,J=1.8),7.88 (lH,dd,J=l. 8,8.1), 9.48 (lH,brs) ; 
\af° D : -84.7°(c=0.07,CHCl 3 ) 
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1&mtt&m ©in vitro COR3ttffitfUB ft* k hCCRSfSMJ^ffl V*T, CCR3# 

#©SliMtfibfc. k hCCR3^3- Hf ScDNA^IE^k 
ck D ^ D-~>^b, M^^-pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 
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feKlck 0 ,pEFBOS-neo-CCR3£B300-19C?^7Xpre-BffflR Cell. 27(2 part 1): 381-390, 
1981) tCh7>77i^ya>U 2mg/ml©*r[M>flG418 zM!l»tt&g£ 
tfc£*§fc: (Blood. 93(1): 34-42, 1999) „ £©IBfl£*£l%«y&lftL«'Q &RPMI1640 
(Gibco, BRL, ^U-^>H J >H, tRB) fcSil, 5 ^M©fura-2/AM (|WJC 
B*) £iD7L 37*CT30^ia-r a >bfc„ Z.ft*Wf&fa 

%)V>'VJ*ffl1&&Wi (0.1%Q L M^7)l'72.>, 130 raM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T30#g# b , 
fcJKffi b fe 0 M&S«£7. * " 7 b & 340 nm&tf380 nmC@jg bT 
500nm©gOrj£?l'JSb, «F^I*;i/>"^Ai5ft^±#^Grynkiewicz 6 (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) «fc *3 Ifffi bfec SifflM^t^^^^^^ 
JPbTl^FBlfff^Bbfelf , k heotaxin (Pepro tech Inc, -a-v't-^Hl * 
SI) 50ngAnl**iHlt"*i:tTCCR3S##**9«bfc. *^W^0Aotl^ 

i«te«b7»0m 

» b n omm \h % )v v o a aig±#^ e> , o-e-n^n © mm t & 

^^.WW^tilb, Ein6©fi*fetK:*5g5lft:#«©IC5ofi (kheota X in» 
^J;5jSBia^*;>5/^ASIg±#S:50%«J^J-r«>jfll^) S#mbfc. 

1, 12, 2 7, 63, 67, 69, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7W9 8 ©{fr£^te0.45~0.001 ^M©IC 50 ffi£^ bfco 
&fcHfr&*IA (GB-1345872^$g^f3«4©N-(l-^>v;i/k°^U V>-4-^JV) 

WO01/10439^fBfC«, Sf^^fgtfBSic©^-a- i i3^10/iMT20~50%, 50~80%X 
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mo%u±<DccR3%mw%mm%%?%£tfimm-znx^z> 0 for, mm 

2 . t h Jr^Mmmmmmftm mm 

Eotaxink:ft§$ tl£CCR3© U #> CCR3fr & £ 0 £?»©JM 

fei&^t^^B^t'o ^llfebfefflt^cflmajor basic protein (MBP), eosinophil cationic 
protein (ECP), eosinophil-derived neurotoxin (EDN)> eosinophil peroxidase (EPO)#© 

^iS^. ioT, &Q^&<DffiWi*K®:hfcmmm£lsT, t heotaxinMKlJ; 

£ V ?I{ft$nfc^it50ml^PBS-r 2 ^fRLfc^ HISTOPAQUE 1083 (g 

Sigma, ^X-U#U Ml) ±K:fiE LTSfrfrfrSIU ffiftttfiSJiBSfclc 

^□If-XchM^HfeMvXxA (Miltenyi Biotec, Bergisch Gladbach, IM^) 
£J3^, iljifli (£F&J*Jt3$>95%) £#7c„ £00Flfc3»&O.l% BSA^ 
RPMH640*S&fcJHffl U 4xl0 4 /well < h£i:3 c k "5 ^96^^V- h fc^SfcLT^UftfcJB 
#^^^ttttfc^T2.5%BSA##PBS^J:D37 o CT2 0#TOabT7' 
Dy3r>^&fro&. hheotaxin5ng/ml£^ML CCVf >3rrL^-^-|*n;:m 
S4RH»fl/fc. «HJia±» £0JjXLT±?i4'<Z)EDN« ^Pharmacia EPX 

RIA=^ y h (Pharmacia Corporation, "i-'/t" X— > ' \Z «t o TffiJS: L & „ 

t heotaxin(C c fc§Mii[^tCDMSO^^)§?bfefl:-&t) ; &^Jnb (ftllDMSOitS 
0.1%) EDNiiBi^-rSgi^ffiSlCsoffi: (t Neotaxin»k:cJ;3EDNitt£50% 

*t4J^t43ViTHlfS^|l, 1 2, 2 7, 6 3CD^t/«0.50~21nM©IC 50 fi^^ 

3. mmwfcmmtmvwm 

Das (J. Immunol. 159(3): 1466-1473, 1997) §-MSb^ eotaxinfS-^ Kl 

mmmzwrnhtzo mmmmiBB^.muB\z^^7jvy^> (ova ; o.i mg ) 

R^TKKftT^^-^^ (3.3 mg) S^0.4 mlCD U >K«ff Affi* (PBS) 
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^Xeotaxin (Pepro tech Inc\ I?*?— z?— 'M, % — EE & 7c D 500 ng (0.1% 

^«7Jl/^$>^PBS0.5ml^^f) li^ftMLfco *fg^^tlX^® 

&g0Ei*L«>, lU/ml^A°U>"B^^a^7jC5mlTllUS^^^^b, IBIS^M 

fe„ Cytospin3 (SMtf : Shandon, tf^A-m ffl) fcTftsfib&&**f 

*^Diff-Quik w: mimnw^tt. np, 0*) ft^st&tt 

CCK5mmfflM<Dt£&ik%WlM?Z>ftm (CCR3&£lffrB) Sfcfc, CCR3© 

ttigm^, 7hHH«i^ mmt&±m&, &u->m&)> mmzmvmmt 
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m # <d m m 



X:#££, -R 00 -, C 2 *7)W~V>, C 2 . 6 7)V*Z-V>, -0-> -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO r , 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R 00 -CO-> -R 00 -O-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 - , -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -Xte-O-CO-NR 4 -R 00 - ; 

r 00 : mmnx^Th^c^r^uy 

r 4 rz$r 5 m-x^m^zmr^x, hx^c^7)v^ji ^^ttR 4 .hR 5 ^~ 



R 3 : AD^X -R°, C z *7)V>r~)\>, C 2 *7)V*~)V, -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(«$l£nT^T £l>7 




(I) 
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U-;i0, -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(^$nWT feck 1^7 
U-;i/), -0-R°, -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(BII$ 

nwtfcJ;V>7U-;i/) ; 
R° : iignT^T^it/^TJW ; 
k : 0, ; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -CO r > -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 . 6 7 

;y^r- ^>-conr 4 -, -c 2 . 6 t;1/^^i^>-nr 4 co-, -c 2 . 6 t;1/+-1/>-conr 4 -, 

-C 2 _ 6 7;i/^~l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, -NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, 
-O-R 00 -, -R 00 -O~, -C(=N-C0 2 Ci. 4 7;b^;i/)-NR 4 -, -C(=N-S0 2 Ci. 4 7;!/^Jl/)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xtt-C(=N-CN)-NR 4 - ; 
R 21 RtfR 22 :m-X\Zm^zmt£iT, -H, -R°, AD^X -OH, -O-CLeT;]/^ 
J]/, -CN, -CONH 2 , -C0 2 HXtt-C0 2 -d. 6 7;V^;V ; ^\%R 21 &tfR 22 f)i-fat 
ftoTt+Vl^WlTfej; < , ^ teR 21 WR 22 ^-# t^^wni 

n : 0, lXte2 ; 

7;P+;P^^To A/^H, X#^£\ B^7x~Jk ^O, Y^CONH©±f 

jEiC ^TtfMb£tl£l$K : Y^-CONR 4 -Xtt-NR 4 CONR 5 -T$)^, (i)X# 
-R 00 -, -0-, -R 00 -SO 2 -X»-SO 2 -R 00 -, (ii)X^-S0 2 -, -NR 4 -, -NR 4 C0-, -NR 4 S0 2 -, 
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-nr 4 -r 00 -X«-r 00 -s-, A^»©y^n7MiK (iii) X/^-r 00 -nr 4 -, 

-R 00 -NR 4 -CO-Xte-R 00 -NR 4 SO 2 -, ^O, AtfMSifc©^ D7J^M}liII© 
7iZJK (iv)X^-CO-, J&O, A#(An$*X N0 2 , CN, C w 7JWk An$* 

>Tg&snfcc w 7;wi/, c m 7j^u>-7j-;k o-c,. 6 7;i^;k o-(a 
ny>tii$nfcc w 7;wi/), so.-q^WK conh 2 , co 2 h^iXco 2 -c 1 . 6 
T;wv)* i &a^$naSo*T«lft$nTViT%>«kVi7xn;K x«> (v)x 

^-S0 2 -, -CO-Xtt-R 00 -CO-, R 21 iRtfR a #£t>fcH, B«fT$5Si 

2. Y/^-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -Cm 

t;1/^t— 1/>-conr 4 -, -c 2 -6t;1/^t^1/>-nr 4 co-, -c 2 . 6 7;i^~]/>-conr 4 -, 

-C 2 . 6 T^+nlx>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 --e^ §Sf ^OlSH 1 

3. vx^ (n) T^znzik&Mxu^vn^mzgfm-znzMo 



X:*t£. -R 00 -, C 2 . 6 7;i/^r-I/>, C 2 . 6 7.n^-l/>, -O-, -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -COz-, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R 00 -CO-> -R 00 -O-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 - , -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 




(n) 
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-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X tt-0-C0-NR 4 -R°°- ; 

R 00 : m^nx^r%^c^7)v^u> ; 



R 3 : AD^rX -R\ C 2 . 6 7)Vy~)l, Cu>7)V*r—)V* -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(*$l$nWTkck^7 
'J— -NR 4 -CO-NR 5 -R°s -NR 4 S0 2 -R°, -NR 4 S0 2 -(B^$nT^Tfe «fc V^T 
U-;l/), -O-R 0 , -S-R°, -SO-R 0 , -S0 2 -R<\ -S0 2 NR 4 -R°X te-S0 2 NR 4 -(M £ 

r° : mm^nx^xh^c^yjv^ 

k : 0> 1X\$2 ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -> -CO-, -R 00 -NR 4 CO-, -C 2 . 6 7;Vy ~ V >-CONR 4 -, 
-C 2 . 6 7^^"~ l/>-NR 4 CO-, -C 2 . 6 7 V >-CONR 4 -, -C 2 . 6 7 V > 

-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R 00 -CONR 4 -> -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 
-NR 4 CONR 5 -, -COr, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 C 1 . 4 7;l'+;l/)-NR 4 -s 
-C(=N-S0 2 C M 7 )l> ^;i/)-NR 4 -> -C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-NO z )-NR 4 -X 
-C(=N-CN)-NR 4 - ; 

R 21 RZSR 22 : m-XfcKWZgitevT. -H, -R°, AD^X -OH, -0-d_ 6 7;i^ 
Jk -CNN -CONH 2 , -C0 2 HX«-C0 2 -C,. 6 7;V^^ ; i£U«R 2 WR 22 ^-#:<t 

^T^K$nT^Tfe^^c^7;i/^i/>tbTR 21 sr/R 22 «^T^Jitx 

n : 0, lXte2 ; 
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R 1 : -R n , -Z'-R^B-W^SnSS ; 

R 11 : AD^>, -CN, -R°, gi^nWTfecii^TU-Jk 

Z 1 : -0-, -S-, -SO-, -S0 2 -, -NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -C0 2 -, -R 00 -O-s -R 00 -S-> -R 00 -SO-s 
-R 00 -SO r , -R 00 -NR 4 -, -R 00 -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -X«-R 00 -O-CO-NR 4 - ; 

z 2 : -r 00 -, ou7)W-v x c 2 *?)V*- v x -O-R 00 -> -S-R 00 -, -SO-R 00 -, 

-SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 -, -CONR 4 -R 00 -s -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -, -NR^COrR^-XteZ^fEfcCDX ; 
R 12 : H, BM£tlWTk£^7U-;k M + #£tlT^Tfei;U'V^nliX 

#U &T0{fr&%&l$< : Y^ONR 4 -Xte-NR 4 CONR 5 -T&^K (i)X^ 

-R 00 -> -0-, -R 00 -SO 2 -Xte-SO 2 -R 00 -, (ii) X^-S0 2 -, -NR 4 -> -NR 4 CO-, -NR 4 S0 2 -> 
-NR 4 -R 00 -Xte-R 00 -S-> fr~D, AMI0->^D7J^JK (iii) X^-R 00 -NR 4 -, 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, ft*D. A^M^CDv^ n 7 J^jWaill© 
7x"Jk (iv)X^-CO-, A#(AD$*X N0 2 , CN, d^Wk AD^ 

yT-wmzntcc^Jfr*)^ c M 7KP>-7x^ (m: m 7^^;k o-(a 

n^r>Tfiife$nfcC w T;WU), SO^C^TJWk CONH 2 , co 2 HRrJ?co 2 -c,. 6 
7j^^?,I + R$tl§S©^l!tI§nT^TfeJ;^7x-JK X«, (v) X 
tf-SOr, -CO-Xte-R 00 -CO-> R 21 WR 22 /^ £ BW?tS5SI 

5 . (S)-N2-(2-£ □ P 7 ^-)Vym-{exo-s-[(6-y)i-t Ui~y^U >-2--f JV)^-^;V]-8- 
7f Hy^7U [3.2.1] Jr? y-3-1 )l} M U U V y-\,2-^JtS )\>&*V 5 H\ 
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(S)-Nl- { exo-8-[(6-7 )Vt P ±7$U >-2-1 )V) 7 ? )V]-S-7 1? k'y^D [3.2.1] # 7 

7 > -3- -r ^ )-N2-(2- - h p 7 x - ) h° □ u p > -1,2- 7 % )V ^ * $ j>% 

(S)-N2-(2 5 6- 7 7 P P 7 x - ;]/)-Nl-{exo-8-[(6- 7 P 7~ 7 7 7 7-2-^ JV) 7 
;!/]-8-7if Hy^u [3.2. 1] * 7 7 7-3--Y ^ } tf P U 7 7-1,2-7* ;M^if 5 H , 
(S)-Nl-{exo-8-[(6-7 M P 7" 7 7 7 7-2-^ )V) 7 ^;i/|-8-7if tf 77 □ [3.2.1] ^ 7 
7 7-3-< JU}-N2-(2- HJ 7Jl/^n^^;l/-7xn;l/)t:D U 77-i,2-7*;i^+it 
5 F\ (S)-N2-(2-7PP-4-t FD^77x-;i/)-Nl-{exo-8-[(6-7;k^n^-77 7> 
-2--01/);>Wl/]-8-7if If 77 □ [3.2.1] ^7 7 >-3-< tin U 7 7-1,2-7* 

^itS F\ (S)-N2-(2-7PP-5-k H n^77x-jP)-Nl-{exo-8-[(6-7;i/:tn±77 
77-2-f ;V)^fJV]-8-7ft:y^D[3.2.1]^^^ 7-3--T ;]/} k° P U 77-1,2-7* 
;V#3rif^ h\ (S)-N2-(2-7PP-5-t FO^y7xZJl/)-Nl-{l-[(6-7Jl/tDt7 
7 7 7-2-^ )V)*^)V] tM U 7 7-4-1- b° P U 7 7-1,2-7* ;i/^*if 5 H , 
(S)-N2-(2- 77 7 7 x ~;H-Nl-{exo-8-[(6- 7;l/^P*777 7-2- -f )V) 7 ^)V]-8- 
7 if tf 7 7 p [3.2.1] ^ 7 7 7 -3--T ;i/ } b° a U 7 7 -1,2- 7 * ;i/ # ^ it S H , 
N- { exo-8-[(6- 7Mnt7^I/ 7-2--f )V) 7 ?;i/]-8- 7 if tf 7 7 D [3.2. 1] # 7 7 7 
-3--f jl/}-2-(tf^U77-l-*^^-;V)^7X7 5 h\ 2-[(2-7 PP7xn;i,)7.JV 
7 7~Jl/]-N-{exo-8-[(6-7Jl/:^P^77 V 7-2-^f ;]/)7 3^]/]-8-7if tf 7 7 P 
[3.2.1] ^7^>-3-^JV]^>X75 h\ (S)-2-[(2- 7 7 7 7x7^7)7^ 
;i-]-N-{ exo-8-[(6- 7Jl/tOt7^1/ 7-2-^ JV) 7 ^;i/]-8-7if tf 7 7 P [3.2.1] ^ 7 
7 7-3--T M tf P U 77-l-*;l^^if ^ (S)-l-(N-77/-N'-{exo-8-[(6-7;V^ 
P 7" 7 7 7 7-2--T )V) 7 if tf 7 7 P [3.2. 1] ^ 7 7 7-3--T ;P } * ;W\* 5 5 

M ;7)-N-(2-777 7x-Jl/)k°P U77-2-7j;i/^4 1 it^ Hs N-{exo-8-[(6-7;l/^- 
P 7" 7 7 V 7-2-1* ;H 7 ^;V]-8-7 if tf 7 7 P [3.2. 1] * 7 7 7-3-^f ^ ) -2- h F P 3f 
y-6-(t^'Jy>-l-*Jl/#-^)^>X7$ h\ 2-(7i£ 7-1-* Jt/# ~ 
;i/)-N-{ exo-8-[(6- 7)VtU±7?U 7-2- -f ;lO 7 7^]-8-7if tf 7 7 U [3.2.1] # 7 
7 7-3--T ;P}^7X75 h\ N-{exo-8-[(6-7^^P7-77 7>-2-l';i^)7^;p]-8- 
7 If tf 77 P [3.2.1]:* £ 7 7-3--T ;P}-3-( tf^ U 7 7-1-* =.)]/) tf U 7 7-4-* 
;i^+if$ FW2-(3-7ift?77P [3.2.2]/7-7-3-*;i/#^;l/)-N-{exo-8-[(6-7 
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)ljru±7$v> -2--i M * ^)Vyz-r if t? v 2 u p.2.i] isr 2 $ >-3--f )V } ^ > X 
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